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PART   I. 


OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  changes,  and  distribation  of  officers  of  corps,  3;  officers  detached,  4. 

FORTIFICATIONS. 

Projiccts  and  estimates,  4;  appropriations,  allotments,  5;  Portland  Harbor,  Me., 
Boston  Harbor,  Mass.,  6;  Narragansett  Bay,  R.  I.,  New  York  Harbor,  N.  Y.,  7; 
Philadelphia,  Pa.,  8;  Washington,  D.  C,  Hampton  Roads,  Va.,  sewerage  system 
ftnd  water  supply  at  Fort  Monroe,  Va.,  9;  Wilmington,  N.  C,  Charleston,  S.  C.,  10; 
Savannah,  Ga.,  Fensacola  Harbor;  Fla.,  Mobile,  ^a.,  New  Orleans,  La.,  San  Fran- 
cisco Harbor,  CaL,  11;  ^uu  and  mortar  batteries  and  platforms,  12;  preservation 
and  repair  of  fortifications,  13.    Sites  for  fortifications:   Portland  Harbor,  Me., 
Sanagansett  Bay,  R,  I.,  13;  Fort  Wadsworth^  N.  Y.,  Baltimore,  Md.,  Charleston, 
8.  C,  U. 

SEA  WALLS  AND  EMBANKMENTS. 

Saxdt  Hook,  N.  J.,  14 ;  Bedloes  Island,  N.  Y.,  Davids  Island,  N.  Y.,  Fort  Schnyler,  N.  Y., 

Fort  McHenry,  ^d.,  15. 

ESTIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1896-^97 15 

THE  BOARD  OF  ENGINEERS. 

CoxflrmmoN  of  Board,  15;  summary  of  reports  rendered,  16;  personal  inspections 

made,  additional  duties  of  members,  17. 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

OmCBR  IN  COMMAND,  LlEUT.  COL.  W.  R.  KiNG,  CORPS  OF  ENGINEERS — 

hNtof  Willets  Point,  U.  S.  Engineer  School,  Battalion  of  Engineers,  Engineer  Depot, 
*  18;  estimates,  19. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

OiKERAL  BTATEMSNT,  19;  removal  of  wrecks,  establishment  of  harbor  lines,  exam- 
ination of  bills  for  bridges,  constmctiou  of  bridges  across  navigable  waters,  bridges 
obstmcting  nayigation,  occupancy  and  injury  of  public  works,  engineer  divisions, 
Soath  Pass  of  the  Bfisslssippi  River,  21 ;  survey  of  canal  routes  from  Lake  Erie  to 
the  Ohio  River,  22. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

Ik  the  charge  of  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers— 

St.  Croix  River,  Me.,  22;  Lubec  Channel,  Me.,  Moosabec  Bar,  Me.,  23;  Narraguagus 
River,  Me.,  24 ;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  Bagadaee  River,  Me.,  25:  Penobscot  River,  Me.,  26;  Belfast  Harbor,  Me.,  27; 
Cimden  Harbor,  Me.,  28;  Rockland  Harbor,  Me.,  29;  Kennebec  River,  Me.,  30;  Har- 
fMeeketRiver,  Me.,31;  Portland  Harbor,  Me.,  32;  channel  in  Back  Cove,  Portland, 
Me.,  33;  Saco  River,  Me.,  34;  Bellamy  River,  N.H.,35;  Cocheco  River,N.H.,  36; 
fcarbor  of  refnge  at  Little  Harbor,  N.  H.,  37;  examinations  and  surveys,  38. 


II  CONTENTS. 

In  thk  chargr  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newbiiryport  Harbor,  Mass.,  39;  Merrimac  River,  Mass.,  40;  Powow  River,  Mass., 
Ipswich  River,  Mass.,  41 ;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  42;  Gloucester  Harbor,  Mass.,  43;  Manchester  Harbor,  Mass.,  44 ;  Salem 
Harbor,  Mass.,  Lynn  Harbor,  Mass.,  45;  Winthrop  Harbor,  Mass.,  Mystic  and 
Maiden  rivers,  Mass.,  46;  Boston  Harbor,  Mass.,  47;  Weymouth  River,  Mass.,  49; 
Hiugham  Harbor,  Mass.,  Scituate  Harbor,  Mass.,  50;  Plymouth  Harbor,  Mass.,  51; 
Kingstou  Harbor,  Mass.,  Well  fleet  Harbor,  Mass.,  Provincetown  Harbor,  Mass., 
52;  Chatham  Harbor,  Mass.,  removing  sunken  vosHela  or  craft  obstructing  or 
enaangering  navigation,  examinations  and  surveys,  53. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyannis,  Mass.,  55;  harbor  of  refuge  at  Nantncket,  Mass.,  Mar- 
thas Vineyard  inner  harbor  at  Edgartown,  Mass.,  56;  harbor  at  Vineyard  Haven, 
Mass.,  57;  harbor  of  refuge  at  Woods  Hole,  Mass.,  Wareham  Harbor,  Mass.,  58 
New  Bedford  Harbor,  Mass.,  59;  Canapitsit  Channel,  Mass.,  Taiinton  River,  Mass. 
60;  Pawtucket  River,  R.  I.,  61 ;  Providence  River  and  Narragansett  Bay,  R.  I.,  62 
removal  of  Green  Jacket  Shoal,  Providence  River,  R,  I.,  63;  Newport  Harbor,  R.  I. 
64;  harbor  of  refuge  at  Point  Judith,  R.  I.,  65;  entrance  to  Point  Judith  Pond,  R 
I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  66;  Pawcatuck  River,  R.  I.  and  Conn. 
67;  harbor  of  refuge  at  Stonin^ton,  Conn.,  68;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  69 ;  examinations  and  surveys,  71. 

In  the  charge  of  Col.  Henry  M.  Robert,  Corps  of  Engineers — 

Mystic  River,  Conn.,  73;  Thames  River,  Conn.,  74;  Connecticut  River,  Mass.  and 
Conn.,  75;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  77;  New  Haven  Harbor, 
Conn.,  breakwaters  at  New  Haven,  Conn.,  78;  Housatenic  River,  Conn.,  Bridge- 
port Harbor,  Conn.,  80;  Black  Rock  Harbor,  Conn.,  Saugatuck  River,  Conn.,  82; 
Norwalk  Harbor,  Conn.,  Wilsons  Point  Harbor,  Conn.,  83;  Five  Mile  River  Har- 
bor, Conn^,  Stamford  Harbor,  Conn.,  84:  harbor  at  Cos  Cob  and  Mianus  River, 
Conn.,  85;  Port  Chester  Harbor,  N.  Y.,  86;  Larchmont  Harbor,  N.  Y.,  East  Chester 
Creek,  N.  Y.,  87 ;  Greenport  Harbor,  N.  Y.,  88;  Port  Jefferson  Harbor,  N.  Y.,  Hunt- 
ington Harbor,  N.  Y.,  89;  Glen  Cove  Harbor,  N.  Y.,  90;  Flushing  Bay,  N.  Y., 
Patchogue  River,  N.  Y.,  91;  Browns*  Creek,  Sayville,  N.  Y.,  92;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  andsurvey,  93. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  95;  harbor  at  Saugertics,  N.  Y.,  96;  harbor  at  Rondout,  N.  Y., 
97;  Wappinger  Creek,  N.  Y.,  Harlem  River,  N.  Y.,  98;  East  River  and  Hell  Gate, 
N.  Y.,  100;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel,  New  York  Harbor,  102; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  103;  New 
York  Harbor,  N.  Y.,  105;  Jamaica  Bay,  N.  Y.,  Rarltan  Bav,  N.  J.,  106;  Sumpawanns 
Inlet,  N.  Y.,  107;  Canarsie  Bay,  N.  Y.,  108;  Sheepshead  Bay,  N.  Y.,  Artiiur  Kill,  N.  Y. 
and  N.  J.,  109;  channel  between  Staten  Island  and  New  Jersey,  110;  Passaic  River, 
N.J.,111;  Elizabeth  River,  N.  J.,  112;  Rahway  River.N.  J.,113;  RaritanRiver,  N.  J., 
114 ;  South  River,  N.  J.,  115 ;  Keyport  Harbor,  N.  J.,  116 ;  Mattawan  Creek.  N.  J.,  117 ; 
Shoal  Harbor  and  Compton  Creek,  N.  J.,  118;  Shrewsbury  River,  N.  J.,  Manasquan 
(Squan)  River,  N.  J.,  119 ;  removing  sunken  vessels  or  craft  obstructing  or  endanger-^ 
ing  navigation,  examinations  and  survey,  120. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers — 

Delaware  River,  N.  J.  and  Pa.,  122;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  124;  Schuylkill  River,  Pa.,  125;  ice  harbor  at  Marcus  Hook,  Pa.,  ice  harbor 
at  head  of  Delaware  Bay,  Del.,  126;  construction  of  iron  pier  in  Delaware  Bay, 
near  Lewes,  Del.,  Delaware  Breakwater,  Del.,  127;  Rancocas  River.  N.  J.,  129; 
Alloway  Creek,  N.  J.,  Salem  River,  N.  .1 .,  130;  Goshen  Creek,  N.  J.,  Franfcford  Creek, 
Pa.,  131 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
examinations  and  surveys,  132. 

In  the  charge  of  W^illiam  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  retired — 

Wilmington  Harbor,  Del.,  134;  ice  harbor  at  New  Castle  Del.,  Appoqniniraink 
River,  Del.,  135;  Smyrna  River,  Del.,  136;  Murderkill  River,  Del.,  137;  Mispillion 
River,  Del.,  138;  Broadkiln  River,  Del.,  inland  waterway  iYom  Chincoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  139;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  141;  Elk  River,  Md.,  Fairlee  Creek,  Md.,  Chester 
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RiTer.Md.^ftoin  Cmmpton  to  Jones  LaDding,  142;  Choptank  River,  Md.,  143;  La 
Trappe  River,  Md.,  Warwick  River,  Md.,  144;  Cambridge  Harbor,  Md.,  145;  Broad 
Creek  River.  Del.,  146 ;  Wicomico  River,  Md.,  147 ;  Mauokin  River,  Md.,  148 ;  harbor 
nd  approaches  at  Cape  Charles  City,  Va.,  149;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  surveys,  150. 

b  THE  CHARGE   OP  LlEUT.  COL.  PeTER  C.  HaINS,  CORPS  OF  ENGINEERS — 

Pitipsco  River  and  channel  to  Baltimore,  Md.,  152;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  .James  River,  Va.,  I'A ;  protection  of 
Jamestown  Island,  Va.,  route  for  the  construction  of  the  Chesapeake  and  Delaware 
Canal,  156 ;  examination  and  survey,  157. 

Is  THE  CHARGE   OF  MaJ.  CHARLES  E.  L.  B.  DaVIS,  CORPS  OF  ENGINEERS — 

Potomac  River  at  Washington,  D.  C,  157;  Anacostia  River,  at  Washington,  D.  C, 
Occoquan  Creek,  Va.,  159;  Aquia  Creek,  Va.,  160;  Nomini  Creek,  Va.,  161;  Lower 
Machodoc  Creek,  Va.,  162;  Rappahannock  River,  Va.,  Urbaua  Creek,  Va.,  163; 
York  River,  Va.,  161;  Mattaponi  River,  Va.,  165;  Pamunkey  River,  Va.,  exam- 
inations and  surveys,  166. 

h?  THE  CHARGE  OF  CaPT.  T.  L.  CaSEY,  CORPS  OF  ENGINEERS— 

Harbor  at  Norfolk  and  its  approaches,  Va.,  168;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard,  between  Lambert  Point  and  Fort  Norfolk, 
Va.,  169;  Nansemond  River,  Va.,  170;  Chickahomiuy  River,  Va.,  Appomattox 
River,  Va.,  171;  inland  water  route  from  Norfolk  Harbor,  Va.,  to  Albemarle 
Sound,  N.  C.,  through  Currituck  Sound,  173;  North  Landing  River,  Va.  and  N.  C, 
Eoanoke  River,  N.  C.,  174;  Pasquotank  River,  N.  C,  175;  Mackeys  Creek,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  176;  sur- 
rey of  waterways  connecting  Dismal  Swamp  Canal,  Va.,  with  the  sounds  of  North 
Carolina,  examinations  and  survey,  177. 

]S  THE  CHARGE  OF  MaJ.  W.  S.  6t ANTON,  CORPS  OP  ENGINEERS — 

Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  178:  Pamlico  and  Tar  rivers,  N.  C,  179: 
Contentnia Creek,  N.  C,  Trent  River.  N.  C,  180;  Neuse  River,  N.  C,  181;  inland 
waterway  between  Newborn  and  Beaufort,  N.  C,  182;  harbor  at  Beaufort,  N.C., 
inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  183;  inland  water- 
way between  New  River  and  Swansboro,  N.  C,  New  River,  N.  C.,  184;  North  Kast 
(Cape  Fear)  River,  N.  C,  185;  Black  River,  N.  C,  Cape  Fear  River  above  Wilming- 
ton. N.  C,  186:  Cape  Fear  River  at  and  below  Wilmington  N,.  C,  187;  Lockwciods 
Folly  River,  N.  C,  Gwirgetown  Harbor,  S.  C,  189;  Winyaw  Bay,  S.  C,  190;  exami- 
nations and  sar\'eys,  191. 

Lv  THE  CHARGE  OF  CaPT.  FREDERIC  V.   AbBOT,  CORPS  OF  ENGINEERS — 

Waccamaw  River,  N.  C.  and  S.  C,  192;  Lumber  River,  N.  C.  and  S.  C,  Little  Podee 
River,  S.  C,  193;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
m;  Santee  River,  S.  C.  Wateree  River,  8.  C,  195;  Cougareo  River,  S.  C,  Charles- 
ton Harbor,  S.  C,  196;  Ashley  River,  S.  C,  Wappoo  Cut,  S.  C,  Edisto  River,  S.  C, 
Salkabatchie  River,  S.  C,  197;  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  198. 

ISI  THE  CHARGE  OF   CaPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS — 

Savannah  Harbor,  Ga.,  198;  Savannah  River,  Ga.,  200;  Savannah  River  above 
Anjfusta,  Ga.,  201;  Darien  Harbor,  Ga.,  Aitamaha  River,  Ga.,  202;  Oconee  River, 
Ga.,  203;  Ocmnlgee  River,  Ga.,  Brunswick  H;irbor,  Ga.,204;  BrnnHwick  Outer  Bar, 
6a.,  .Jekyl  Creek,  Ga.,  205;  Cumberland  Sound,  Ga.,  inside  water  route  between 
Savannah,  Ga.,  and  Fernandina,  Fla.,  206;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  surveys,  207. 

Is  THE  CHARGE   OF   MaJ.  ThOMAS   H.  HaNDBURY,  CoRPS   OF   EXGINEKUS — 

St.  Johns  River,  Fla.,  208;  Upper  St.  Johns  River,  Fla.,  210;  Volusia  Bar,  Fla., 
Oeklawaha  River,  Fla.,  211;  St.  Augustine  Harbor,  Fla.,  212;  Indian  River,  Fla., 
213;  northwest  entrance,  Key  West  Harbor,  Fla.,  215;  Caloosahatchee  River,  Fla., 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  216;  Sarasota  Bav,  Fla.,  217;  Manatee 
River,  Fla.,  218;  Withlacoochee  River.  Fla.,  219;  Snwanee  River,  Fla..  220; 
Kmoving  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions aod  surveys^  221. 


rV  CONTENTS. 

In  the  chargb  of  Maj.  F.  A.  Maiiax,  Corps  op  Enginekrs — 

Apalachicola  Bay,  Fla.,  223;  Apalachicola  River,  tho  Cut-off,  and  Lower  Chipola 
River,  Fla.,  224;  Fliut  River,  Ga.,  225;  Chattahoochee  River,  Ga.  and  Ala.,  227; 
ChoctawhatcheeRiver,  Fla.  and  Ala.,228;  harbor  ut  Pensacola,  Fla.,229;  Escam- 
bia and  Conecuh  rivers,  Fla.  and  Ala.,  230;  Alabama  River,  Ala.,  231 ;  Coosa  River, 
Ga.  and  Ala.,  233;  operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River,  Ga.  and  Alu.,  examioation,  235. 

In  the  cuahge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  2o5;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels 
Creek,  236;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  237;  Noxubee  River, 
Miss.,  Pascagoula  River,  Miss.,  239;  Chickasahay  River,  Miss.,  Leaf  River,  Miss., 
240;  harbor  at  Biloxi  Bay,  Miss.,  Pearl  River  below  Jackson,  Miss.,  241;  Pearl 
River  between  Carthage  and  Jackson,  Miss.,  Pearl  River  between  Edinbnrg  and 
Carthage,  Miss.,  242;  Bogue  Chitto,  La.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  243. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers- 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  244;  Che- 
functe  River  and  Bogue  Falia,  La.,  245;  Tickfaw  River  and  its  tributaries.  La., 
246;  Amite  River  and  Bayou  Manohac,  La.,  247;  Bayou  Lafonrohe,  La.,  248; 
Bayou  Terrebonne,  La.,  Bayou  Plaquemine,  Grand  lliver,  and  Pigeon  bayous,  La., 
249;  Bayou  Courtableau,  La.,  251;  Bayou  Teche,  La.,  252;  channel,  bay ,  and  passes 
of  Bayou  Vermilion,  La.,  253;  Mermeutau  River  and  tributaries,  La.,  254;  mouth 
and  passes  of  Calcasieu  River,  La.,  255;  harbor  at  Sabine  Pass,  Tex.,  257;  Sabine 
River,  Tex.,  2.58;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  259 ;  examinations,  260. 

In  the  charge  of  Capt.  John  MilUIs,  Corps  of  Engineers — 
Examinations  of  Baton  Rouge  Harbor  and  harbor  at  Bayou  Sara,  La.,  261. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex.,  261;  ship  channel  in  Galveston  Bay,  Tex.,  262; 
channel  in  West  Galveston  Bay,  Tex.,  263;  Trinity  River,  Tex.,  Cedar  Bayou,  Tex., 
264;  Buffalo  Bayou,  Tex,,  harbor  at  Brazos  Santiago,  Tex.,  265;  examinations  and 
survey,  266. 

WESTERN  RIVERS. 

In  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  267;  Red  River  above  Fulton,  Ark.,  268;  Cypress  Bayon, 
Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  269;  Bayous  D'Arbonne 
and  Corney,  La.,  Bayou  Bartholomew,  La.  and  Ark.,  271;  Bceuf  River,  La.,  272; 
Tensas  River  and  Bayou  Mayou,  La.,  Big  Black  River,  Miss.,  273;  Yazoo  River, 
Miss.,  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  274;  Tchnla  Lake, 
Miss.,  275;  Tallahatchee  River,  Miss.,  Steele  and  Washinffton  bayous.  Miss.,  276; 
Big  Sunflower  River,  Miss.,  277;  Big  Hatchee  River,  Teun.,  water  gauges  on  Mis- 
sissippi River  and  its  principal  tributaries,  278;  examinations,  279. 

In  the  charge  of  Lieut.  W.  L.  Sibert,  Corps  of  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  280;  improving  Arkan- 
sas River,  Ark.,  281;  Fourohe  Le  Fevre  River,  Ark.,  Petit  Jean  River,  Ark.,  282; 
White  River,  Ark.,  Cache  River,  Ark.,  283;  Black  River,  Ark.  and  Mo.,  284;  Cur- 
rent River,  Ark.  and  Mo.,  St.  Francis  River,  Ark.,  285;  St.  Francis  kiver,  Mo., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions, 286. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Missi8.si])pi  River,  287 ;  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  288;  harl>or  at  St.  Louis,  Mo.,  289;  Kaskaskia 
River,  111.,  290. 

In  the  charge  of  Lieut.  Chas.  Keller,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  improving  Mis- 
sissippi River  between  Missouri  River  and  Minneapolis,  291;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
improvement,  111.,  Mississippi  River  between  Minneapolis  and  St.  Paul,  construc- 
tion of  Lock  and  Dam  No.  2,  292 ;  examinations  and  surveys,  293. 
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Is  THE  CHARGK  OF  MaJ.    W.  A.  JONF-S,   CORPS  OF  EnGIXEERS — 

XiniBsippi  Kiver  above  Falls  of  St.  Anthony,  Minn.,  construction  of  reservoirs  at 


Nortk,  Minn,  and  N.  Dak.,  gauging  Mississippi  Kiver  at  or  near  8t.  Paul,  Minn.,  299; 
examinations,  300. 

Is  TUB  CHARGE   OF  CaPT.  HaRRY  F.  HoDGES,   CoRPS  OF  ENGINEERS — 

Misaouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  301;  removal  of  sna^s  and  other  obstructiouH  iu  the  Missouri  River  above 
Sioux  City,  Iowa,  303;  Yellowstone  River,  Mont,  and  N.  Dak.,  examinations,  304. 

b  THE  CHARGE   OF   CaPT.    JoHN   BiDDLE,   C0RP8  OF  ENGINEERS — 

Obion  River,  Tenn.,  Forked  Deer  River,  Tenn.,  305;  Cumberland  River,  Tenn.  and 
Ky.,  306;  Caney  Fork  River,  Tenn.,  309;  survey,  310. 

Is  THE  CHARGE  OF  CaPT.   T.  A.  BiNGHAH,   CORPS  OP  ENGINEERS — 

Tenuesaee  River,  310;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River, 
Hiwassee  River,  Tenn.,  313;  French  Broad  River,  Tenn.,  314;  Little  Pigeon  River, 
Tenn.,  Clinch  River,  Tenn.,  315. 

b  THE  CHARGE  OF  LlEUT.  COL.  AMOS  STICKNEY,  CORPS  OP  ENGINEERS— 

Ohio  River,  316;  operating  snag  boat  on  Ohio  River,  319 ;  operating  find  care  of  Davis 
Island  liam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
moath  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  ice  harbor  at  month 
of  Muskingum  River,  Onio,  320;  Muskingum  River,  Ohio,  321 ;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination  and  surveys,  322. 

fa  THE  CHARGE  OF  MaJ.  R.  L.  HOXIE,  CoRPS  OF  ENGINEERS — 

MoDongahela  River,  W.  Va.  and  Pa.,  323;  operating  and  care  of  Locks  and  Dams 
No«.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  7,  Monongahela 
Siver,  324;  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  purchase  of 
locks  and  dams  of  Monongahela  Navigation  Company  on  Monongaliela  Kiver.  325; 
Cheat  River,  W.  Va.,  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheuy  River, 
near  Pittsburg,  Pa.,  326 ;  examination,  327. 

fa  THE  CHARGE  OP  CaPT.  JaMES  6.  WaRREN,  CORPS  OF  ENGINEERS — 

Pdb  of  the  Ohio  River,  at  Louisville,  Ky.,  328;  Indiana  Chute,  Falls  of  the  Ohio 
River,  329;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wabash 
Eiver,  Ind.  and  111.,  330;  White  River,  Ind.,  332. 

fa  THE  CHARGE  OF  LlEUT.  COL.  PETER  C.  HaINS,  CORPS  OP  ENGINEERS— 

Great  Kanawha  River,  W.  Va.,  332;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  Gauley  River,  W.  Va.,  334;  New 
River,  Va.  and  W.  Va.,  335;  examinations,  336. 

fa  THE  CHARGE  OP  Ma.J.  D.  W.  LoCKWOOD,  CORPS  OP  ENGINEERS — 

Tnklewater  River,  Ky.,  336;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  337;  operating  and  care  of  locks  and  dams 
on  Green  and  Barren  Rivers,  Ky.,  Rough  River,  Ky.,  Kentucky  River,  Ky.,  33H; 
operating  and  care  of  locks  and  damson  Kentucky  River,  Ky.,  339;  Licking  River, 
Ky.,  between  Farmers  and  West  Liberty,  Big  Sandy  River,  W.  Va.  and  Ky.,  340; 
Leviaa  Fork  of  Big  Sandy  River,  Ky.,  Tug  Fork  of  Big  Sanely  River,  W.  Va.  and 
Ky.,  341:  Gnyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  342;  examinations. 
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LAKE  RIVEES  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Skars,  Corps  op  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  343;  harbor  at  Agate  Bay,  Minn.,  344:  harbor  at 
Duluth,  Minn.,  345;  harbor  at  Superiur  Bay  and  St.  Louis  Bay,  Wis.,  346;  harbor 
at  Ashland,  Wis.,  347;  harbor  at  Ontonagon,  Mich.,  348;  Eagle  Harbor,  Mich., 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River, 
Mich.,  349 ;  operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior, 
via  Portage  Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich.,  350;  harbor  of 
refuge  at  Grand  Marais,  Mich.,  351 ;  examinations  and  surveys,  352.  * 

In  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers — 

Manistique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  353;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  .354:  Oconto  Harbor,  Wis., 355; 
Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  356;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  357 ;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan i^hip  Canal,  Wis.,  harbor  of  refuge  at  entriince  of  Sturgeon  Bay  and  Lake 
Alichigan  Ship  Canal,  Wis.,  358;  Ahnapee  Harbor,  Wis.,  359;  Kewaunee  Harbor, 
Wis.,  Two  Rivers  Harbor,  Wis.,  360;  Manitowoc  Harbor,  Wis.,  Sheboygan  Har- 
bor, Wis.,  361 :  Port  Washington  Harbor,  Wis.,  362;  harborof  refuge  at  Milwaukee 
Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  363;  Racine  Harbor,  Wis.,  364;  Kenosha  Har- 
bor, Wis.,  W^aukegan  Harbor,  111.,  365;  Fox  River,  Wis.,  366;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  367 ;  examinations,  368. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  368;  Calumet  Harbor,  III.,  369;  Calumet  River,  111.  and  Ind., 
370;  Illinois  River,  III.,  372;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  373;  Illinois  and  Mississippi  Canal,  111.,  374; 
operating  and  care  of  Illinois  and  Mississippi  Canal,  canal  around  lower  rapids  of 
Rock  River  at  Milan,  111.,  375;  survey,  376. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  376;  St.  Joseph  Harbor,  Mich.,  377;  St.  Joseph  River, 
Mich,  378;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  379;  Holland 
(Black  Lake)  Harbor,  Mich.,  380;  Grand  Haven  Harbor,  Mich.,  381;  Muskegon 
Harbor,  Mich.,  382;  White  Lake  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  383;  Liid- 
ington  Harbor,  Mich.,  384;  Manistee  Harbor,  Mich.,  385;  harbor  of  refuge  at  I^ort- 
age  Lake,  Mich.,  Frankfort  Harbor,  Mich.,  386;  Charlevoix  Harbor,  Mich.,  387; 
Petoskey  Harbor,  Micb.,  388;  Cheboygan  Harbor,  Mich.,  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  389;  Saginaw  River,  Mich.,  390;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  391;  Black  River  at  Port  Huron,  Mich.,  392;  mouth  of  Black 
River,  Mich.,  Clinton  River,  Mich.,  393;  Rouge  River,  Mich.,  394;  turning  basin 
in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  Endangering 
navigation,  395;  examinations,  396. 

In  the  cirARGE  of  Col.  O.  M.  Poe,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buft'alo,  397;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  398;  St.  Marys 
River  at  the  Falls,  Mich.,  399;  Hay  Lake  (l:hanucl,  St.  Marys  River,  Mich.,  400; 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of  St,  Clair  Flats  Canal,  Mich., 
401;  Detroit  River,  Mich.,  402. 

In  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio.  403;  Port  Clinton  Harbor,  Ohio,  404; 
t^audnsky  Harbor,  Ohio,  405;  Sandusky  Kivor,  Ohio,  406;  Huron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  407;  Black  River  Harbor,  Ohio,  408;  Cleveland  Harbor, 
Ohio, 409;  Fairport  Hail)or,  Ohio,  410;  Ashtabula  Harbor,  Ohio,  411;  Conneaut 
Harbor,  Ohio,  412;  survey,  413. 

In  the  charge  of  Maj.  E.  H.  Ruffxer,  Corps  of  Engineers — 

Eric  Harbor,  Pa.,  Prcs(|ne  Isle  Peiiinsula,  Frio  Harbor,  Pa.,  413;  Dunkirk  Harbor, 
N.  Y.,  Buii'alo  Ilsirbor,  N.  Y.,  414;  Tonawjinda  Harbor  and  Niagara  River,  N.  Y., 
415;  Niagara  River  from  Tonawanda  to  Port  Day  (Nia^jara  Falls),  N.  Y.,  416;  Wil- 
son Harbor,  N.  Y.,  Olcott  Harbor,  N.Y'.,  417;  Oak  Orchard  Harbor,  N.  Y.,  exami- 
nation, 418. 
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fe  THR  CHARGE   OF    CaPT.  DaN  C.  KiNGMAN,  CORPS   OF  ENGINKERS — 

Charlotte  Harbor,  N.  Y.,  418;  Pultneyville  Harbor,  N.  Y.,  419;  harbor  at  Great  SoduB 
Bay,  N.  Y.,  420;  barbor  at  Little  Sodua  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  421 ;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  423;  examination,  424. 

Is  THE  CHARGK   OF  CaPT.  SMITH   S.  LEACH,  CORPS  OF   ENGINEERS — 

Shoals  between  Sister  Islands  and  Crossoyer  Light,  St.  Lawrence  River,  N.  Y.,  424; 
Ogdensburg  Harbor,  N.  Y.,  425;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Platt^bnr^  Harbor,  N.Y.,  426;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  427 ;  Ticonderoga  River,  N.  Y.,  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  examinations,  428. 

PACIFIC  COAST. 

IX  THE  CHARGK  OF  COL.  G.  H.  MeNDELL,  CoRPS  OF  ENGINEERS— 

Oakland  Harbor,  Cal.,  429;  examinations,  430. 

Is  THE  CHARGE   OF   LlKUT.  COL.  W.  H.  H.  BeNYAURD,  CORPS  OF   ENGINEERS — 

Napa  River,  Cal.,  431:  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  432; 
Wilmington  Harbor,  Cal.,  433;  San  Diego  Harbor,  Cal.,  434;  Colorado  and  Gila 
rivers  at  Yuma,  Ariz.,  examinations,  435. 

IX  THE  CHARGE  OF  MaJ.  W.  H.  HeUER,  CoRPS  OF  ENGINEERS — 

San  Joaquin  River,  Cal.,  436;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  437;  Petaluma  Creek,  Cal.,  438;  Humboldt  Harbor  and  Bay,  Cal.,  439; 
examinations  and  surveys,  440. 

Ik  THE  CHARGE  OF  CaPT.   ThOMAS  W.   SyMONS,  CoRPS  OF  ENGINEERS — 

Coqaille  River,  Oreg.,  441;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  442;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  443;  harbor  at  Coos  Hay, 
Oreg.  (dredging),  Umpqua  River,  Oreg.,  444;  mouth  of  Siuslaw  River,  Oreg.,  445; 
Yaquina  Bay,  Oreg.,  446;  Tillamook  Bay  and  Bar,  Oreg.,  447;  entrance  to  Nehalem 
Bay,  Orep;.,  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and  Seven 
Devils  mining  district.  Upper  Columbia  and  Snake  rivers.  Oreg.  and  Wash.,  448; 
Columbia  River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids, 
Wafih.,  449;  Columbia  River,  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  450;  Willapa  River  and  Harbor,  Wash.,  451;  Grays  Harbor  and  Chehalis 
River,  Wash.,  Chehalis  River,  Wash.,  452;  harbor  at  Olympia,  Wash.,  waterway 
connecting  Puget  Sound  with  lakes  Union  and  Washington,  453;  Everett  Harbor, 
Wash.,  454;  Swinomish  Slough,  Wash.,  455;  Puget  Sound  and  its  tributary  waters, 
Wash.,  examinations  and  surveys,  456. 

IX  THE  CHARGE  OF  MaJ.  JaMES  C.  POST,  CORPS  OP  ENGINEERS — 

Month  of  Columbia  River,  Oreg.  and  Wash.,  460;  Columbia  and  Lower  Willamette 
rivers  below  Portland,  Oreg.,  461;  Columbia  River  b«*tween  Vancouver,  Wash., 
and  the  mouth  of  WiUametto  River,  462;  canal  at  the  Cascades,  Columbia  River, 
Oreg.,  463;  Columbia  River  at  Three- Mile  Rapids  and  boat  railway  from  The 
Dalles  Rapids  to  Celilo  Falls,  Oreg.  and  Wash.,  464;  Willamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  465;  Cowlitz  River,  Wash.,  Youngs  and 
Klasknine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
466;  examinations  and  surveys,  467. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 

HARBORS 4G8 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 468 

MISSISSIPPI  RIVER   COMMISSION 469 

MISSOURI  RIVER  COMMISSION 469 

CALIFORNIA.  DfiBRIS  COMMISSION 470 

HARBOR  LINES 470 

£ockland  Harbor,  Me.,  New  Haven  Harbor,  Conn.,  Milford  Harbor,  Conn.,  East 
River,  N.  Y.,  in  the  vicinity  of  Rikers  Island,  Pittsburc  Harbor,  Pa.,  471;  St. 
Louis  Bay  and  around  Grassy  Point,  Minn,  and  Wis.,  and  along  St.  Louis  River 
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above  Grassy  Point  as  far  as  Spirit  Lake,  Milwankee  Rirer,  between  Cherry  and 
Walnut  street^..  Milwaukee,  Wis.,  Fox  River  along  river  fronts  of  Green  Bay  and 
Fort  Howard,  Wis.,  Lake  8t.  Clair  from  the  lower  end  of  Grossepoint  to  Milk 
River,  Mich.,  Cleveland  Harbor.  Ohio,  Fairport  Harbor,  Ohio,  Buffalo  Harbor, 
N.  Y.,  Niagara  River  at  BuflFalo,  N.  Y.,  472 ;  Wilmington  Harbor,  Cal. ,  Puget  Sound, 
in  front  of  cities  of  Seattle  and  Ballard,  Wash.,  Hoquiam  Harbor,  Wash.,  473. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acta  of  Congreee, — (1)  Bridf^  of  the  Braddook  and  Home- 
stead Bridge  Company  across  Monongahela  River  between  Homestead  and 
Pittsburg.  Pa.,  (2)  bridge  of  the  Calumet  and  Blue  Island  Railway  Company 
across  Calumet  River  at  South  Chicago,  111.,  473;  (3)  bridge  of  the  Texarkana 
and  Shreveport  Railroad  Company  across  Sulphur  River,  Ark.,  (4)  bridge  of  the 
South  St.  Paul  Belt  Railroad  Company  across  Mississippi  River  at  South  St.  Paul, 
Minn.,  (5)  bridge  of  the  Pennsylvania  and  New  Jersey  Railroad  Company  (of 
New  Jersey)  across  Delaware  River  at  Philadelphia,  Pa.,  (6)  bridge  of  the  Glen- 
wood  Highway  Bridge  Company  across  Monongahela  River  at  Pittsburg,  Pa.,  (1) 
bridge  ot  the  city  of  Hastings,  Minn.,  across  Mississippi  River,  (8)  bridge  of  the 
Chesapeake  and  Ohio  Railway  Company  across  Big  Sandy  River  at  Catlettsbnrg, 
Ky.,  (9)  bridge  of  Escambia  County,'  Pla.,  and  Baldwin  County,  Ala.,  aeross 
Perdido  River  near  Holman  Ferry,  (10)  bridge  of  the  Davenport  and  Rock  Island 
Railway  Bridge  Conipany  across  Mississippi  River  between  DavenfMsrt,  Iowa,  and 
Rock  Island,  111.,  474;  (II)  bridge  of  the  Fort  Smith  and  Van  Bnren  Railway 
Company  across  Arkansas  River  near  Van  Bureu,  Ark.,  (12)  bridge  of  the  La  Porte, 
Houston  and  Northern  Railroad  Company  across  Clear  Creek,  Tex.,  (13)  bridge 
of  the  La  Porte,  Houston  and  Northern  Railroad  Company  across  Galveston  Bay, 
Tex.,  (14)  bridge  of  the  Texarkana  and  Fort  Smith  Railway  Company  across 
Little  River  near  Morris  Ferry,  Ark^  (15)  bridge  of  the  Dnlnth  and  Superior 
Bridge  Company  across  St.  Louis  River,  between  Connors  Point,  Wis.,  and 
Rices  Point,  Minn.,  (16)  bridge  of  the  Newport  and  Cincinnati  Bridge  Company 
across  Ohio  River  between  Cincinnati,  Ohio,  and  Newport,  Ky.j  (17)  bridge  of 
the  Lexington  Bridge  and  Terminal  Company  across  Missouri  Rivor  at  Lexing- 
ton, Mo.,  (18)  bridge  of  Dawson  County,  Mont.,  across  Yellowatone  River  at 
Glendive.,  475;  (19)  bridge  of  the  Jefferson  City  Bridge  and  Transit  Company 
across  Missouri  River  at  Jefferson  City,  Mo.,  (20)  bridge  of  the  Kansas  City, 
Pittsbarg  and  Gulf  Railroad  Company  across  Arkansas  River  near  Hioks  Rock, 
Ind.  T.,  (21)  bridge  of  the  St.  Lawrence  Railway  Company  across  St.  Lawrence 
River  at  Morristown,  N.  Y.,  476. 

XJndw  authority  of  State  laws, — (1)  Bridse  of  the  town  of.  Fort  Winnebago,  Wis., 
across  Fox  River  near  Governors  Bend  Lock,  (2)  bridg&  of  the  city  of  Stockton, 
Cal.,  across  Mormon  Channel  at  Otter  street,  476;  (3)  bridge  of  the  Jacksonville, 
St.  Augustine  and  Indian  River  Railway  Company  aoross  St.  Johns  River  at 
Palatka,  Fla.,  (4)  bridge  of  the  Birmingham  and  Pittsburg  Bridge  Company 
across  Monongahela  River  at  South  Tenth  street,  Pittsburg,  Pa.,  (5)  bridge  of 
Gallatin  and  White  counties  across  Little  Wabash  River  at  New  Haven.  ni^(6) 
bridge  of  the  street  railroad  companies  of  Duluth,  Minn.,  and  Superior,  Wis., 
across  St.  Louis  River  between  Rices  and  Connors  points,  (7)  bridge  of  the  Wil- 
mington and  Weldon  Railroad  Company  across  Neuse  River,  N.  C,  (8)  bridge  of 
the  city  of  Philadelphia,  Pa.,  across  Frankford  Creek  at  Bridge  street,  (9)  bridge 
of  the  Norfolk  and  Carolina  Railroad  Company  across  Scotts  Creek,  in  NorfoiK 
County,  Va.,  (10)  bridge  of  the  city  of  New  York  across  Harlem  River  at  First 
avenue,  (11)  bridge  of  the  receivers  of  the  Wisconsin  Central  Railroad  Company 
across  Wolf  River  at  Gills  Landing,  Wis.,  477,  (12)  bridge  of  the  Chicago  and 
Northwestern  Railway  Company  and  the  Kewaunee,  Green  Bay  and  Western 
Railroad  Company  across  Fox  River  between  Green  Bay  and  Fort  Howard,  Wis., 
(13)  bridge  of  the  city  of  Providence  across  Seekonk  River,  R.  I.,  (14)  bridge  of 
the  Lone  Rock  Bridge  Company  across  Wisconsin -River  near  Lone  Rock,  Wis., 
(15)  bridge  of  the  Silver  Springs,  Ocala  and  Gulf  Railway  Company  across  With- 
lacoochee  River  at  Dunnellon,  Fla.,  (16)  bridge  of  the  Port  Bolivar,  Galveston 
and  Virginia  Point  Terminal  Railroad  Company  across  Galveston  Bay,  Tex.,  (17) 
bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company  across 
Norwalk  Harbor  (or  river)  at  South  Norwalk,  Conn.,  (18)  bridge  of  the  city  of 
Toledo,  Ohio,  across  Maumee  River,  (19)  bridge  of  the  city  of  Boston  .(Chelsea 
Bridge)  across  Mystic  River,  Mass.,  (20)  bridge  of  the  Lynn  and  Boston  Railroad 
Company  across  Mystic  River,  Mass.,  (21)  bridge  of  the  Central  Pacific  Railroad 
Company  across  San  Joaquin  River,  Cal.,  478;  (22)  bridge  of  the  Richmond,  Fred- 
ericksburg and  Potomac  Railroad  Company  across  Aquia  Creek,  Va.,  (23)  bridge  of 
the  St.  Augustine  Bridge  Company  across  Matanzas  River  at  St.  Augustine,  Fla., 
(24)  bridge  of  the  California  Pacific  Railroad  Company  across  Sacramento  River  at 
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Sicnmeiito,  Cal.,  (25)  bridge  of  the  city  of  Chicago,  III.,  across  North  Braoch  of 
Chicago  RiYCT  at  Fullerton  avenue,  (26)  bridge  of  the  Tennessee  Central  Railroad 
Company  across  Clinch  River  in  Roane  County,  Tenn.,  (27)  bridge  of  the  city  of 
Tanpa,  ¥\m.,  across  Hillaboro  River,  (28)  bridge  of  the  city  of  Chicago,  111.,  across 
KotihBnaich  of  Chicago  River  at  Diversey  avenue,  (29)  bridge  of  Burliugton  Connty, 
K.  J.,  across Sonth  ( Lumberton)  Branch  of  Rancocas River  attiainesport,  (30)  bridge 
of  the  Ocean  Causeway  Company  across  Rockaway  Inlet  (Far  Rockaway  Bay) 
between  Hicks  Beach  and  Shelter  Island,  N.  Y.,  (31)  bridge  of  the  Jacksonville,  St. 
Aagastine  and  Indian  River  Railway  Company  across  Lake  Worth  at  Palm  Beach, 
Fla.,  (32)  bridge  of  the  Fifth  Avenue  and  High  Street  Bridi^o  Company  across 
YoQghiogheny  River  at  Fifth  avenue,  McKee-sport,  Pa.,  479;  r33)  bridges  of  the 
Manitowoc  Terminal  Company  across  Manitowoc  River  at  Manitowoc>  Wis  ,  (34) 
bridge  of  Spring  wells  and  £corse  townships,  Wayne  County,  Mich.,  across  Rouge 
River  at  the  river  road  crossing,  (35)  bridge  of  theMiddletown  and  Portland  Bridge 
Company  across  Connecticut  River  between  Middlctown  and  Portland.,  Conn.,  4k). 
MtfrationB. — (1)  Bridge  of  the  Central  Bridge  Company  across  Saginaw  River  at 
Bristol  street,  Saginaw,  Mich.,  (2)  bridge  of  the  State  of  Connecticnt  across  Con- 
necticat  River  between  Hartford  and  East  Hartford,  480;  (3)  bridge  of  the  Para- 
gonld  Sontheastem  Railroad  Company  across  St.  Francis  River  below  Kennett,  Mo., 
(4)  bridges  of  Kings  and  Queens  counties  across  Newtown  Creek  between  Lf)ng 
Island  City  and  Brooklyn,  N.  Y.,  (5)  bridge  of  the  Baltimore  and  Ohio  South- 
western Railway  Company  across  Muskingum  River  at  Marietta,  Ohio,  481;  (6) 
bridge  of  Muskingam  County,  Ohio,  across    Muskinj^um  River  at  Taylorsville, 
Ohio,  482. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Hiffhway  ("Tnkey's")  bridge  across  the  entrance  to  Back  Cove,  Portland  Har- 
bor, Me.,  iS2;  (2)  highway  bridge  across  Connecticut  River  between  Hartford 
and  East  Hartford,  Conn.,  (3)  highway  bridge  across  the  Warrior  River  betw<>en 
Tuscaloosa  and  Nortbport,  Ala.,  (4)  highway  bridge  across  tlic  Quinnipiac  River 
St  Grand  avenae  crossing,  New  Haven,  Conn.,  (5)  highway  bridge  over  Tar  River 
tt  Tarboro,  and  the  highway  bridge  known  as  Bells  Bridge  over  said  river  about 
13  miles  above  Tarboro,  N.  C,  (6)  railroad  bridge  over  Flushing  Creek,  N.  Y., 
sear  the  Bridge  street  station  on  the  Whitestone  branch  of  the  Long  Island  Rail- 
road, 483. 

OCCUPANCY    OF   AND    INJURY   TO  PUBLIC   WORKS   BY   CORPORATIONS 

AND  INDIVIDUALS 483 

MISCELLANEOUS. 

REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER,  AT 

W^ASHINGTON,  D.  C. 

hi  THE  CHABGE  OF  MaJ.  CHAS.  E.  L.  B.  DaVIS,  C0RP8  OP  ENGINEERS 484 

WASHINGTON  AQUEDUCT. 

Is  THE  CHARGE  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CoRPS  OF  ENGINEERS— 

Washington  Aqnedact,  485;  increasing  the  water  supply  of  Washington,  D.  C,  487; 
erection  of  fishways  at  Great  Falls,  489. 

IMPROVEMENT  OF  THE  DALECARLIA  RECEIVING  RESERVOIR. 

Ik  THE  CHARGE  OF  COL.  GeORGE  H.   EllIOT,  CoRPS  OK  ENGINEERS 489 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 

TRICT  OF  COLUMBIA. 

I5  THE  CHARGE  OF  COL.  JOHN  M.  WiLSON,  CORPS  OF  ENGINEERS 491 

NORTHERN  AND  NORTHWESTERN  LAKES. 

SrsTETSy  492:  correcting  engraved  plates,  printing  and  issuing  of  charts,  493: 
nnrvejof  St.  Marys  River  from  Whitefish  Bay  to  Detour  Light-house,  494;  reex. 
ttiination  of  St.  Lawrence  River,  495 ;  estimates,  water  levels,  497. 

MAPS. 

iosjAGZ,  niAp  of  Davigablo  rivers,  497 ;  estimates  for  maps 498 


COISTENTS. 


RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  in  Department 
of  the  Missouri,  Department  of  the  Columbia,  497;  Department  of  California,  498; 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 498 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  499. 
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FORTIFICATIONS,  ETC. 
APPENDIX  No.  1. 

ft)8TLAXt>  Habbor,  Me.  (In  the  charge  of  Lient.  Col.  D.  P.  Heap,  Corps  of  Engi- 

ireen».) — Emplneeinents  for  10- inch  ritlcs,  503. 
SikRAGANSETT  Bay,  R.  I.  (In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engi- 

oeers.) — Boundary  of  Government  reservation  at  Fort  Adams,  503. 
Sew  York  Harbor: 

(In  the  charge  of  Col.  H.  M.  Robert,  Corps  of  Engineers.) — Five-gnn  battery  for 
^inch  rides,  jinrchase  of  land  adjacent  to  Fort  Wads  worth,  N.  Y.,  504. 

(In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Eu«;ineers.) — Batt«'ry  of  10- 
inch  guns  on  disappearing  carriages,  mortar  battery  with  ditch  defeu^se,  505 ; 
gun  lilt  battery  for  12-inch  rifles,  506. 
Philadelphia,  Pa.  (In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers.) — 

Three- >^in  lift  battery,  507. 
Hampt<  nff  KoADs,  Va.  (In  the  change  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of  P^ngincers. ) — 

bre:ikwatery  5^18:  beach  protection,  Fort  Mouroe,  Va.,  510;  sewerage  systeui,  Fort 

Monroe.  Va.,  511. 
Sax  Frvnclsco  Harbor,  Cal.  (In  the  charge  of  Col.   G.  H.  Mendell,  Corps  of 

EDgiueers.) — Gun  emplacements,  515;  mortar  battery  No.  1,  516. 


APPENDIX  No.  2. 

REPORT  OF  COL.  H.  L.  ABBOT,   CORPS  OF  ENGINEERS,  UPON  VOLLEY 

PRACTICE  WITH  MORTARS 519 


APPENDIX  No.  3. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  New  York  Harbor,  521;  United  States  Engineer  School, 
Battalion  of  Engineers,  523;  Engineer  Depot,  527;  experiments,  529;  estimates, 
530.  Appendixes:  (A)  programme  of  study  and  instruction  for  summer  season, 
Jnne — November,  1894,  530;  (B)  programme  of  study  and  instruction  for  winter 
season,  December,  1894,  to  May,  1895,  532;  (C)  programme  of  study  and  instruction 
for  summer  season,  Jnne^November,  1895,  5So, 

RIVERS    AND    HARBORS,    ETC. 

APPENDIX  A. 
REPORT  OF  LIEUT.  COL.  D.  P.  HEAP,  CORPS  OF  ENGINEERS. 

• 

Improvkments. — St.  Croix  River,  Me.,  537;  Lubec  Channel,  Me.,  539;  Moosabec  Bar, 
Me.,  541;  Narragnagus  River,  Me.,  543;  breakwater  from  Mount  Desert  to  Porcu- 

5ine  Island,  Bar  Harbor,  Me.,  544;  Bagaduce  River,  Me.,  546;  Penobscot  River, 
le.,  548;  Belfast  Harbor,  Me.,  551;  Camden  Harbor,  Me.,  553;  Rockland  Hariior, 

Me.,  555;  Kennebec  River,  Me  ,557;  Hnrraseeket  Rivrr,  Me.,  561;  Portland  H.irbor, 

Me.,  563:  channel  in  Back  Cove,  Portland,  Me,,  566;  Saco  River,  Me.,  568;  Bellamy 

Ri\'er,  N.  H.,  571;  Cocheco  River,  N.  H.,  573;  harbor  of  refuge  at  Little  Harbor, 

X.  H.,  575. 
Examinations  and  Survkys. — Glen  Cove  Harbor,  Me.,  i577;  Royals  River,  Me.,  579; 

Parkers  Head  Harbor  an<I  Channel,  Me.,  581;  Cape  Porpoise  Harbor,  Me.,  583; 

Ifachias  River,   Me.,  584;  Carvers  Harbor,  Me.,  587;  Georges  River,  Me.,  590; 

Sasanoa  River,  Me.,  592. 
Rarbok  Lines  — Rockland  Harbor,  Me.,  595. 
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APPENDIX  B. 
REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Newburyport  Harbor,  Mass.,  598;  Merrimac  River,  Mass.,  600; 
Powow  River,  Mass.,  602;  Ipswicii  River,  Mass.,  603;  Essex  River,  Mass.,  605;  har- 
bor of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  606;  Gloucester  Harbor,  Ma«s.,  609; 
Manchester  Harbor,  Mass.,  612;  Salem  Harbor,  Mass.,  613;  Lynn  Harbor,  Mass., 
615;  Winthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass.,  618;  Boston  Har- 
bor, Mass.,  620;  Weymouth  River,  MAss.,  630:  Hingham  Harbor,  Mass.,  631;  Scit- 
uute  Harbor,  Mass.,  632;  Plymouth  Harbor,  Mass.,  635;  Kingston  Harbor,  Mass., 
637;  AVellfleet  Harbor,  Mass.,  638;  Provincetown  Harbor,  Mass.,  639;  Chatham 
Harbor,  Mass.,  641 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  642. 

Examinations  and  Surveys. — Manchester  Harbor,  Mass.,  at  and  below  the  Point 
of  Rocks,  643;  Plymouth  Harbor,  Mass.,  645;  Chatham  New  Harbor,  Mass.,  647; 
Chelsea  River,  Mass.,  648;  East  Boston  Channel,  Boston  Harbor,  Mass.,  649;  Salem 
Harbor,  Mass.,  651. 

APPENDIX  C. 
REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Impkovements.-— Harbor  of  refuge  at  Hyannis,  Mass.,  656;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  658;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  661; 
harbor  at  Vineyard  Haven,  Mass.,  664;  harbor  of  refuge  at  Woods  Hole,  Mas.s., 
666;  Wareham 'Harbor,  Mass.,  667;  New  Bedford  Harbor,  Mass.,  669;  Canapitsit 
Channel,  Mass.,  672;  Taunton  River,  Mass.,  674;  Paw  tucket  River,  R.  I.,  676; 
Providence  River  and  Narragansett  Bay,  R.  I.,  679;  Green  Jacket  Shoal,  Provi- 
dence River,  R.  I.,  682;  Newport  Harbor,  R.  I.,  683;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  686;  entrance  to  Point  Judith  Pond,  R.  I.,  688;  harbor  of  refuge  at 
Block  Island,  R.  I.,  693;  Pawcatuck  River,  R.  I.  and  Conn.,  696;  harbor  of  refuge 
at  Stonington,  Conn.,  698;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  701. 

Examinations  and  Surveys. — Mount  Jlope  Bay  and  Harbor  of  Fall  River,  Mass., 
727;  stone  bridge  over  Sakonnet  River,  R.  I.,  729;  Onset  Harbor,  Mikss.,  737 ;  Bass 
River,  Mass.,  739;  Hyannis  Harbor,  Mass.,  744;  Conanicnt  Island,  R.  I.,  745; 
Sakonnet  Point,  R.  I.,  749;  Woods  Hole  and  Little  Woods  Hole  Harbor,  Mass., 
750;  Wickford  Harbor,  R.  I.,  753. 

APPEISTDIX  D. 
REPORT  OF  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Mystic  River,  Conn.,  758;  Thames  River,  Conn.,  760;  Connecticut 
River.  Mass.  and  Conn.,  766;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  774; 
New  Haven  Harbor,  Conn.,  777 ;  breakwaters  at  New  Haven,  Conn.,  783 ;  Housatonic 
River,  Conn.,  787;  Bridgeport  Harbor,  Conn.,  791 ;  Black  Rock  Harbor,  Conn.,  796; 
Saugatuck  River,  Conn.,  800;  Norwalk  Harbor,  Conn.,  804;  Wilsons  Point  Harbor, 
Conn.,  807 ;  Five  Mile  River  Harbor,  Conn.,  S09 ;  Stamford  Harbor,  Conn.,  811 ;  har- 
bor at  Cos  Cob  and  Mianus  River,  Conn.,  816;  Port  Chester  Harbor,  N.Y.,  818; 
Larchmont  Harbor,  N.  Y.,  821 ;  East  Chester  Creek,  N.Y.,  823;  Greenport  Harbor, 


endangering  navigation,  850. 
Examinations  and  Survey. — Harbor  of  West  Haven  and  West   River,  Conn., 
8.53;  Black  Rock  Harbor,  Conn  ,  856 ;  Greenwich  Harbor,  Conn.,  860;  Byram  Har- 
bor, Conn.,  863;  Port  Chester  Harbor,  N.  Y.,  865;  Milton  Harbor,  N.  Y.,867;  Echo 


Harbor  Links.— New  Haven  Harbor,  Conn.,  882;  Milford  Harbor,  Conn.,  893 
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APPENDIX  B. 
MSPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

IWHOVEMEirrs. — Hudson  River,  N.  Y.,898;  harbor  at  Saugertiea,  N.  Y.,910;  harbor 
liRondout,  N.  Y.,  913;  Wappioger  Creek,  N.  Y.,  916;  Harlem  River,  N.  Y..  917; 
Ea«t  River  and  Hell  Gate,  N.  Y.,  930;  Newtown  Creek,  N.  Y.,  935;  Buttermilk 
ChaDnel,  New  York  Harbor,  N.  Y.,  940;  Gowanus  Bay,  N.  Y.,  943;  New  York  Har- 
bor, N.  Y.,  SeO;  Jamaica  Bav,  N.  Y.,  958;  Raritan  Bay,  N.  J.,  959;  Sumpawanus 
Inlet  X.  Y.,  i>65;  Canarsie  Bay,  N.  Y.,  966;  Sheepshead  Bay,  N.  Y.,  968;  Arthur 
Kill,  N.  Y.  and  N.  J.,  969;  channel  between  Staten  Island  and  New  Jersey,  970; 
Paoaic  River,  N.  J.,  973;  Elizabeth  River,  N.  J.,  978;  Rahway  River,  N.  J.,  980; 
R»ritanRiver,N.  J.,  981;  South  River,  N.  J.,  984;  Keyport  Harbor, N.  J.,  987;  Mat- 
tawan  Creek,  N.  J.,  988;  Shoal  Harbor  and  Compton  Creek,  N.  J., 901 ;  Shrewsbury 
River,  N.  J.,  993 ;  Manasquan  (Squan)  River,  N.  J.,  997;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  998. 

EuMiNATiONS  JLND  SURVEY. — PeekskiU  Harbor,  N.  Y.,  999;  Carrls  River,  N.  Y., 
K«3;  Gravesend  Bav,  N.  Y.,  1005;  West  Branch  of  Newtown  Creek,  N.  Y.,  1006; 
Kahway  River,  N.  J.,  1009;  Elizabeth  River,  N.  J.,  1011;  inlet  at  mouth  of  Shark 
filTer,  N.  J.,  10139  Raritan  Bay,  N.  J.,  between  South  Amboy  and  Great  Beds 
Light,  1014. 

Hauob  Lines. — ^£ast  River,  N.  Y.,  in  the  vicinity  of  Rikers  Island,  1017. 

PART    II. 
APPENDIX  F. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

IWROVEiCKNTS. — Delaware  River,  N.  J.  and  Pa.,  1021 ;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  1032;  Schuylkill  River,  Pa.,  1057;  ice  harbor  at  Marcus 
Hook,  Pa.,  1()61;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  1062;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1062;  Delaware  Breakwater, 
Del.,  1064;  Rancocas  River,  N.  J.,  1066;  Alloway  Creek,  N.  J.,  1069;  Salem  River, 
X.  J.,  1071;  Goshen  Creek,  N.  J.,  1073;  Frankford  Creek,  Pa.,  1075;  removing 
ninken  veasels  or  craft  obstructing  or  endangering  navigation,  1078. 

Examinations  and  Surveys. — Delaware  River,  between  Trenton  and  Burlington, 
S.J.,10B0;  Rancoc as  River,  N.  J.,  1083;  Lumberton  Branch  of  Rancocas  River,  N.  J., 
1086;  MantnaCreek.N.  J.,  1088;  Salem  River,  N.  J.,  1091;  inside  of  Absccon  Inlet, 
N..I.,  1094;  Buekshutem  Creek,  X.J.,  1096;  Cold  Spring  Inlet,  N..I.,  1098;  Susque- 
liuma  River,  Pa.,  between  Nanticoke  and  Pittston,  1100;  Cooper  Creek,  N.  J.,  1102; 
Demiis  Creek,  N.  J.,  1105. 

APPENDIX  G. 

KPORT   OF   WILLIAM    F.   SMITH,  UNITED    STATES    AGENT,  MAJOR    OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

bi?RovEMENTS. — Wilmington  Harbor,  Del.,  1110;  ice  harbor  at  New  Castle,  Del., 
1113;  Appoquinimink  River,  Del.,  1114;  Smyrna  River,  Del.,  1115;  Murderkill 
River,  Del.,  1118:  Mispillion  River  Del.,  1120;  Broadkiln  River,  Del.,  1122;  inland 
waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  iit  or  near  Lewes,  Del., 
1123;  Susquehanna  River  al)ove  and  below  Havre  de  Grace,  Md..  1125;  Elk  River, 
Md.,  1126;  Fairlee  Creek,  Md.,  1127;  Chester  River,  Md.,  from  Crumpton  to  .Jones 
Landing,  1128;  Choptank  River,  Md.,  1130;  La  Trappe  River,  Md.,  1132;  Warwick 
River,  Md.,  11^4;  Cambridge  Harbor,  Md.,  1136;  Broad  Creek  River,  Del.,  1138; 
Wicomico  River,  Md.,  1140;  Manokin  River,  Md.,  1143;  harbor  and  approaches  at 
Cape  Charles  City,  Va.,  1145;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1146. 

EiAUiN.\TiON8  AND  SURVEYS. — Christiana  River,  above  Wilmington  to  Newport, 
Del.,  1147;  Mahon  River,  Del.,  1149;  mouth  of  Broadkiln  River,  Del.,  1151;  canal 
from  Pocomoke  River,  Md.,  to  Indian  River,  Del.,  1154;  Hunting  Creek,  Va.,  11.56; 


Havre  de  Grace  to  1  mile  above  Port  Deposit,  Md.,  1169 
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APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Patopsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1181;  Jamen  River,  Va., 
1182;  protection  of  Jamestown  Island,  ya;;1192;  route  for  Chesapeake  and  Dela- 
ware Canal,  1195. 

Examination  and  Survey.— Harbor  at  Claiborne,  Md.,  1199:  Baltimore  Harbor, 
Md.,  1201. 

APPENDIX  I. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C,  1203;  Anacostia  River  at 
Washington,  D.  C,  1217:  Occoquan  Creek,  Va.,  1219;  Aquia  Creek,  Va.,  1224; 
Noraini  Creek,  Va.,  1228;  Lower  Machodoc  Creek,  Va.,  1231 ;  Rappahannock  River, 
Va.,  1234;  Urbana  Creek,  Va.,  1239;  York  River,  Va.,  1241;  Mattaponi  River,  Va., 
1246;  Pamunkey  River,  Va.,  1249. 

Examinations  and  Surveys. — Chapel  Point  Harbor,  Md.,  1252;  Quantico  Creek, 
Va.,  1254;  Great  Wicomico  River,  Va.,  1256;  Little  Wicomico  River,  Va.,  1258; 
Jackaons  Creek,  Va.,  1261;  Ware  River,  Va.,  1263;  Harris  Creek  prong  of  Back 
River,  Va.,  1265;  bar  at  northwest  entrance  of  Milford  Haven  from  Piankatank 
River,  Va.,  1267;  mouth  of  Cranes  Creek,  Va.,  1271. 

APPENDIX  J. 

REPORT  OF  CAPT.  T.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1275;  approach  to 
Norfolk  Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1279;  Nanse- 
mond  River,  Va,,  1280;  Chickahominy  River,  Va.,  1282;  Appomattox  River,  Va., 
1284;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through 
Currituck  Sound,  1286;  North  Landiug  River,  Va.  and  N.  C,  1289;  Roanoke  River, 
N.  C,  1290;  Pasquotank  River,  N.  C,  1293;  Mackeys  Creek,  N.  C,  1294;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1295. 

Examinations  and  SuRVKYS.—Waterways  connecting  Dismal  Swamp  Canal,  Va., 
with  sounds  of  North  Carolina,  1296;  Lyons  Creek,  Va.,  1297;  Deep  Creek  Branch 
of  Elizabeth  River,  Va.,  1298;  Western  Branch  of  Elizabeth  River,  Va.,  1300; 
Nandua  Creek,  Va.,  1302. 

APPEl^DIX  K. 

REPORT  OF  MAJ.  W,  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Ocracoke  Inlet,  N.  C,  1306;  Fishing  Creek,  N.  C,  1311;  Pamlico 
and  Tar  rivers,  N.  C,  1312;  Cont^ntnia  Creek,  N.  C,  1314;  Trent  River,  N.C., 
1316;  Neuse  River.  N.  C,  1319;  inland  waterway  between  Newborn  and  Beaiifort, 
N.  C,  1321;  harbur  at  Beaufort,  N.  C,  132,3:  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1325;  inlau(i  waterway  between  New  River  and 
Swansboro,  N.  C.,1327;  New  River,  N.C.,  1328;  North  East  (Cape  Fear)  River,  N. 
C,  1330;  Black  River,  N.  C,  1331;  Cape  Fear  River  above  Wilmington,  N.  C, 
1333;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1335;  Lookwoods  Follv 
River,  N.  C,  1345;  Georgetown  Harbor,  S.  C,  1347;  Winyaw  Bay,  S.  C,  1349; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1356. 

Examinations  and  Survevs. — Turners  Cut,  N.  C,  1357;  Scuppernong  River,  N.  C, 
1360;  Tar  River,  N.  C,  1365;  South  Creek,  N.  C,  1366;  Drum  Inlet^  N.  C,  1372; 
Core  Sound,  N.  C.,  1373;  Cape  Lookout  harbor  of  refuge,  N.  C.,1375;  water  route 
from  mouth  of  North  River  to  Beaufort  Harbor,  N.  C,  1380;  Alligator  River,  N.  C, 
1384;  North  East  (Cap©  Fear;  River,  N.  C,  1389. 
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APPENDIX  L. 

REPORT  OF  CAJ»T.  FBEDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvemknts. — Waccamaw  River,  N.  C.  and  S.  C,  1391;  Lumber  River.  N.  C.  and 
S.  C,  1395;  Little  Fedee  River,  S  C,  1398;  Great  Pedee  River,  jS.  C,  1401;  Clark 
River,  ft.  C,  1404;  Mingo  Creek,  S.  C,  1405;  Santee  River,  S.  C,  1408;  VVateree 
River,  S.  C,  1415;  Congaree  River,  S.  C,  1418;  harbor  at  Charleston,  S.  C,  1421; 
A«hleyRiver,S.C.,  1433;  WappooCut,S.C.,  1434;  Edisto  River,  S.  C,  1438;  Snlka- 
hatcbie  River,  S.  C.,  1440;  Beaufort  River,  S.  C,  1443;  removing  sunken  vessels  or 
craft  obfltmctmg  or  endangering  navigation,  1447. 

APPENDIX  M. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

biPROVEMKNTS. — Savannah  Harbor,  Ga.,  1449;  Savannah  River,  Gs.,  1465;  Savannah 
River  above  Augusta,  Ga.,  1470;  Darien  Harbor,  Ga.,  1473;  Altamaha  River,  Ga., 
1477;  Oconee  River,  Ga.,  1481;  Ocmulgee  River,  Ga.,  1485;  Brunswick  Harbor,  Ga., 
1490;  Brunswick  Outer  Bar,  Ga.,  1501;  Jekyl Creek,  Ga.,  1504;  Cumberland  Sound, 
Ga.,  1508;  inside  water  route  between  Savannah,  Ga,  and  Fernandina,  Fla.,1515; 
removing  souken  vessels  or  craft  obstructing  or  endangering  navigation,  1519. 

SntvsTS. — Savannah  River,  Ga.,  between  Spirit  Island  and  point  where  Charleston 
lod  Savannah  Railroad  crosses,  1520;  steamboat  channel  between  Beaufort,  S.  C.^ 
and  Savannah,  Ga.,  1521. 

APPENDIX  N. 

REPORT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

hiPROVEMKNTS.— St.  Jolms  River,  Fla.,  1529;  Upper  St.  Johns  River,  Fla.,  1534; 
Volnsia  Bar,  Fla.,  1536;  Ocklawaha  River,  Fla.,  1537;  St.  Augustine  Harbor,  Fla., 
1539;  Indian  River,  Fla.,  1541;  northwest  entrance,  Key  West  Harbor,  Fla.,  1546; 
Caloosahatchee  River,  Ha.,  1549;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1551; 
Saraaota  Bay,  Fla.,  1553;  Manatee  River,  Fla.,  1555;  Withlacoochee  River,  Fla., 
1356;  Snwanee  River,  Fla.,  1558;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1560. 

Examinations  and  Surveys. — St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  near 
Palatka,  and  channel  to  Sanford  and  points  above,  1560;  St.  Lucia  Inlet  and 
River,  Fla.,  1564;  entrance  to  Biscayne  Bay,  Fla.,  1566;  Tampa  Bay,  Fla.,  from 
Port  Tampa  to  mouth,  1570;  Anclote  River,  Fla.,  1573;  Crystal  River,  Fla.,  at  its 
month,  1576^  Withlacooche  River,  Fla.,  from  mouth  to  head  of  navigation,  1579; 
8t.  Johns  River,  Fla.,  irom  Jacksonville  to  the  ocean,  1586;  harbor  at  Cape  Can- 
ftveral,  Fla.,  1604. 

APPENDIX  O. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

hmtovEMENTS. — Apalachicola  Bay,  Fla.,  1611;  Apalachicola  River,  the  Cut-off,  and 
Lower  Chipola  River,  Fla.,  1615;  Flint  River,  Ga.,  1617;  Chattahoochee  River, 
Oa.  and  Ala.,  1619;  Choctawhatchee  River,  Fla.  and  Ala.,  1626;  harbor  at  Penna- 
cola,  Fla.,  1629;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1661;  Alabama  River, 
Ala.,  1663;  Coosa  River,  Ga.  and  Ala,,  1670;  operatinir  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1679. 

ExAHiiTATioif.— %arrabelle  Bar  and  Harbor,  Fla.,  1680. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IxPEorBMENTS. — Mobile  Harbor,  Ala.,  1683;  Black  Warrior  River,  Ala.,  from  Tns- 
ciioosa  to  Daniels  Creek,  1691;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
16^;  Noxabee  River,  Miss.,  1699;  Pascagoula  River,  Miss.,  1700;  Chickasahay 
River,  Miss.,  1703;  Leaf  River,  Miss.,  1704;  harbor  at  Biloxi  Bay.  Miss.,  1705;  Pearl 
River  below  Jackson,  Miss.,  1706;  Pearl  River  between  Carthago  and  Jackson, 
Miss.,  1708;  Pearl  River  between  Edinburg  and  Carthaj^e,  Miss.,  1710;  Bogue 
Chitto,  La.,  1711 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 

lurigation,  1712.  . ,    ^^       »      t^. 

BXAMiNATioxs  AND  SURVEY.— Bar  in  Horn  Island  Pass,  Miss.,  1714;  Noxubee  River, 
Miw.,  from  Macon  to  mouth  of  Hashuqua  Creek,  1715;  channel  between  Mobile 
Bay  and  Miasisaippi  Sound,  1716. 
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PART   III. 
APPENDIX  Q. 

REPORT  OP  MAJ.  JAMES  B.  QDINN,  CORPS  OP  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1725. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefiincte  River  and  Bogae  Falia,  La.,  1742;  Tickfaw  River  and 
its  tributaries.  La.,  1744;  Amite  River  and  Bayou  Manchae,  La.,  1747;  Bayou 
Lafourche,  La.,  1750;  Bayou  Terrebonne,  La.,  1753;  Bayou  Plaquemine,  Grand 
River,  and  Pigeon  bayous,  La.,  1754;  Bayou  Courtableau,  La.,  1760;  Bayou  Teche, 
La.,  1763;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  1766;  Mermen  tan 
River  and  tributaries.  La.,  1768;  mouth  and  passes  of  Calcasieu  River,  La.,  1770; 
harbor  at  Sabine  Pass,  Tex.,  1774;  Sabine  River,  Tex.,  1778;  Neches  River,  Tex., 
1781;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1782. 

Examinations. — Bayou  Bonfuca,  La.,  1783;  Chefuncte  River  and  Bogne  Falia,  La., 
1784;  Tickfaw  River  and  tributaries,  La.,  1786;  Bayou  Teche,  La.,  from  St.  Martin- 
ville  to  Port  Barre,  1788 ;  channel  through  Sabine  Lake,  Tex.,  iroia  mouths  of  Sabine 
and  Neches  rivers  to  head  of  pass  to  Gulf  of  Mexico,  1790. 

APPENDIX  S. 

REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Examinations. — Baton  Rouge  Harbor,  La.,  1793 ;  harbor  at  Bayou  Sara,  La.,  1795. 

APPENDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1797;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1806;  channel  in  West  Galveston  Bay,  Tex.,  1809;  Ti'inity  River, 
Tex.,  1813;  Cedar  Bayou,  Tex.,  1815;  Buflfalo  Bayou,  Tex.,  1816;  harbor  at  Brazos 
Santiago,  Tex.,  1819. 

Examinations  and  Survey. — Colorado  River  from  mouth  to  Wharton,  Tex.,  1821 ; 
Gup.4lalupe  River,  Tex.,  from  mouth  to  Cuero,  1826;  bar  and  harbor  at  Brazos  San- 
tiago, Tex.,  1830;  Brazos  River,  Tex.,  from  Waco  to  Richmond,  1833;  Brazos  River, 
Tex.,  from  Velasco  to  Richmond,  1838. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River,  La.  and  Ark.,  1848;  Red  River  above  Fulton,  Ark., 
1881;  Cypress  Bayou,  Tex.  and  La.,  1885;  Ouachita  and  Black  rivers.  Ark.  and 
La.,  1887;  bayous  D^Arbonne  and  Corney,  La.,  1914;  Bayou  Bartholomew,  La. 
and  Ark.,  1917;  Bceuf  River,  La.,  1920;  Tensas  River  and  Bayou  Ma^n,  La.,  1923; 
Big  Black  River,  Miss.,  1926;  Yazoo  River,  Miss.,  1929;  mouth  of  the  Yazoo  River, 
Miss.,  1933;  Tchula  Lake,  Miss.,  1942;  Tallahatchie  River,  Miss,,  1945;  Steele 
and  VVashington  bayous.  Miss.,  1948;  Big  Sunflower  River,  Miss.,  1949;  Bi^  Hatchee 
River,  Tenn.,  1952 ;  water  gauges  on  Mississippi  River  and  its  principal  tributaries, 
1955. 

Examinations.— Bayou  Dugdemona,  La.,  1961;  Bayou  Castor,  La.,  1962;  Little 
River,  Ark.,  from  Fulton  to  White  Cliffs,  1965;  Bteuf  River,  Ark.,  above  Wallaces 
Landing,  1969;  Bayou  Mapon,  Ark.,  above  Floyd,  1974;  Yalobusha  River,  Miss., 
1979;  Little  River,*La.,  1984;  Bogue  Phalia,  Miss.,  at  ''The  Narrows/'  1988:  Bear 
Creek,  Miss.,  1990. 
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APPENDIX  V. 
REPORT  OF  LIEUT.  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS. 

iMPROVSMENTS. — Removing  obstmctions  in  Arkansas  River,  Ark.  and  Kans.,  1996; 

Arkansas  River,  Ark.,  1998;  Fourche  Le  Fevre  River,  Ark..  2013;  Petit  Jean  River, 

irk.,  2015;  White  River,  Ark.,  2017;  Cache  River,  Ark.,  2024;  Black  River,  Ark. 

and  Mo.,  2025;  Current  River,  Ark.  and  Mo.,  2029;  St.  f^ancis  River,  Ark.,  2031; 

St.  Francis  River,  Mo.,  2035;  removing  sunken  vessels  or  craft  obstructing  or 

endangering  navigation,  2037. 
Examinations. — Cache  River  to  Riverside,  Ark.,  2037;  St.  Francis  River,  from  the 

Sank  Lands  to  Greenville,  Mo.,  2040. 

APPENDIX  W. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

biPROVRMKNTS. — Removing  snags  and  wrecks  from  Mississippi  River,  2043 ;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2059;  harbor  at  St.  Louis,  Mo.,  2091; 
Kaskaskia  River,  111.,  2093. 

APPENDIX  X. 

REPORT  OF  LIEUT.  CHARLES  KELLER,  CORPS  OF  ENGINEERS. 

Improvements.- 'Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  2095;  Mississippi  Kiver  between  month  of  Missouri  River  and  Minneapolis, 
2108;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2152;  oper- 
ating and  care  of  Galena  River  improvement.  111.,  2157;  Mississippi  River  between 
Minneapolis  and  St.  Paul — construction  of  Lock  and  Dam  No.  2,  2158. 

Examinations  and  Surveys. — Quiucy  Bay,  111.,  2159;  La  Crosse  Harbor,  Wis., 
2162;  east  bank  of  Mississippi  River  from  Warsaw  to  Qiuncy,  111.,  2163;  west  bank 
of  Mississippi  River  from  f*lint  Creek  to  the  Iowa  River,  2168. 

APPENDIX   Y. 

REPORT  OF  MA.r.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  2171;  con- 
stmction  of  reservoirs  at  headwaters  of  Mississippi  River,  2174 ;  operating  and 
care  of  reservoirs  at  headwaters  of  Mississippi  River,  2179 ;  Chippewa  River^  includ- 
ing Yellow  Banks,  Wis.,  2183;  St.  Croix  River,  Wis.  and  Minn.,  2191;  Minnesota 
RiTer,  Minn.,  2194;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2197;  gauging 
Mississippi  River  at  or  near  St.  Paul,  Minn.,  2202;  surveys  for  reservoirs  at  sources 
of  Missianippi,  St.  Croix,  Chijppewa,  and  Wisconsin  rivers,  2206. 

Examinations. — ^Minnesota  River,  Minn.,  with  view  to  protecting  banks  opposite 
borough  of  Belle  Plaine  and  at  and  near  Mankato,  2206;  Big  Stone  Lake,  Minn., 
with  view  to  construction  of  reservoirs,  2208;  Red  Lake  River,  Minn.,  from  Thief 
River  Falls  to  Red  Lake,  2211 . 

APPENDIX  Z. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2213;  removal  of  snags  and  other  obstructions  in  Missouri 
River  above  Sioux  City,  Iowa,  2238;  Yellowstone  River,  Mont,  and  N.  Dak.,  2240; 
examination  of  Nebraska  side  of  the  Missouri  River  opposite  Sioux  City,  Iowa, 
2240;  Tongue  River,  Mont.,  2243. 

APPENDIX  A  A. 
REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River,  Tenn.,  2245;  Forked  Deer  River,  Tenn.,2247;  Cum- 
berland River,   Tenn.   and  Ky.,  2250;  Caney  Fork  River,  Tenn.,  2264. 

Survey.— Forked  Deer  River,  from  Dyersburg,  Tenn.,  to  the  Obion  River  and  thence 
to  the  Mississippi,  2265. 
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APPENDIX  B  B. 

REPORT  OP  CAPT.  THEO.  A.  BINGHAM,  CORPS  OF  ENGINEERS. 

IM PROVBMBNTS. — Tennessee  River,  2283 ;  operating  and  care  of  Muscle  Shoals  Canal, 
Tennessee  River,  2305;  Hiwassee  River,  Tenn.,  2311;  fYench  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2313;  Clinch  River,  Tenn.,  2318. 

APPENDIX  0  C. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2322;  operating  snag  boat  on  Ohio  River,  2355;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsbnrg,  Pa.,  2359 ;  movable 
dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  2363;  ice  harbor  at  month 
of  Mnskmgnm  River,  Ohio,  2368;  Muskingum  River,  Ohio,  2370;  operating  and 
care  of  locks  and  dams  on  Muskingum  River^  Ohio,  2371;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  2384. 

Examination  and  Surveys.— <)hio  River  at  Ironton,  Ohio,  2385 ;  Evansville  Har- 
bor, Ind.,  2388;  Muskingum  River,  Ohio,  from  Zanesville  to  Dresden,  2390. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Va.  and  Pa.,  2396;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  2400;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  2403;  purchase  of  Look  and  Dam  No.  6,  Monongahela 
River.  Cheat  River,  W.  Va.,  2404;  Allegheny  River,  Pa.,  2406;  dam  at  Herr  Island, 
AUegneny  River,  near  Pittsburg,  Pa.,  2410. 

Examination. — Tionesta  River  (Creek),  Pa.,  2417. 

Harbor  Lines. — Pittsburg  Harbor,  Pa.,  and  on  both  sides  of  the  Ohio  River  as  far 
down  as  Davis  Island  Dam,  2420. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio  River  at  Louisville,  Ky.,  2427:  Indiana  Chute, 
Falls  of  the  Ohio  River,  2431;  operating  and  care  of  Louisville  and  Portland  Canal, 
Ky.,  2434;  Wabash  River,  Ind.  and  111.,  2441;  White  River,  Ind.,  2445. 

APPENDIX  F  F. 
REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2447;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2458;  Elk  River,  W.  Va.,  2460;  Gan- 
ley  River,  W.  Va.,  2462;  New  River,  Va.  and  W.  Va.,  2466. 

ExAMiNATiONS.'Big  Coal  and  Little  Coal  rivers,  W.  Va.,  2465;  Elk  River,  W.  Va., 
2466. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rumsey,  Ky., 
2470;  Green  River,  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No.  5),  2473; 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky .,  2475 ;  Rough 
River,  Ky.,  2481;  Kentucky  River,  Ky.,  2484;  operating  and  care  of  locks  and  dams 
on  Kentucky  River,  Ky.,  2489;  Licking  River,  between  Farmers  and  West  Liberty, 
Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  2498;  Levisa  Fork  of  Big  Sandy  River, 
Ky.,  2503;  Tug  Fork  of  Big  Sandv  River,  W.  Va.  and  Ky.,  2505;  Guyandotte  River, 
W.  va.,  2508;  Little  Kanawha  River,  W.  Va.,  2510;  operating  and  care  of  lock  and 
dam  on  Little  Kanawha  River,  W.  Va.,  2511. 

Examinations.— Licking  River,  Ky.,  for  an  ice  harbor  and  lock  and  dam  near  its 
month,  2618 ;  Guyandotte  River,  W.  Va.,  2517 ;  LiUle  Kanawha  River,  W.  Va.,  2520. 
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PART     IV. 
APPENDIX    HH. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

bPROVKMEXTS. — Harbor  at  Grand  Marais,  Minn.,  2528;  harbor  at  Agate  Bay,  Minn., 
S90;  harbor  at  Dalnth,  Minn.,  2533;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
WiB.,  ^49 ;  barbor  at  Ashland,  Wis.,  2554 ;  harbor  at  Ontonagon,  Mich.,  2557 ;  Eagle 
Harbor,  Mich.,  2560;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2561 ; 
harbor  at  Marquette,  Mich.,  2571;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2576. 

Examinations  and  Surveys.— Harbors  of  Superior,  Wis.,  and  Dulnth,  Minn.,  2579; 
mouth  of  Iron  River,  Lake  Superior,  Flag  Lake,  and  mouth  of  Flag  River,  Wis., 
S80;  Alloaez  Bay,  Wis.,  2584;  canal  connecting  Lake  Superior  and  Mississippi 
RiTer,  2587. 

Harbor  Links. — St.  Louis  Bay,  around  Grassy  Point,  Minn,  and  Wis.,  and  along 
St.  Louis  River  above  Grassy  Point  as  far  as  Spirit  Lake,  2588. 

APPENDIX   II. 

REPORT   OF  CAPT.  CARL  T.  PALFREY,  CORPS   OF  ENGINEERS. 

Ihprovrmknts. — Manistique  Harbor,  Mich.,  2592:  Cedar  River  Harbor,  Mich.,  2593; 
Menominee  Harbor,  Mich,  and  Wis.,  2595;  Menominee  River,  Mich,  and  Wis., 
2599;  Oconto  Harbor,  Wis.,  2600;  Pensaukee  Harbor,  Wis.,  2602;  Green  Bay  Harbor, 
Wis.,  2603;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2606;  operating  and 
care  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2612;  harbor  of  refuge  at 
entrance  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2614;  Ahnapee  Harbor, 
Wis.,  2617;  Kewaunee  Harbor,  Wis.,  2620;  Two  Rivers  Harbor,  Wis.,  2623;  Mani- 
towoc Harbor,  Wis.,  2626;  Sheboygan  Harbor,  Wis.,  2630;  Port  Washington  Har- 
bor, Wis.,  2634 ;  harbor  of  refuge  at  Mil  waukee  Bay,  Wis.,  2637 ;  Milwaukee  Harbor, 
Wis.,  2640;  Racine  Harbor,  Wis.,  2645;  Kenosha  Harbor,  Wis.,  2649;  Waukegan 
Harbor,  111.,  2653;  Fox  River,  Wis.,  2657;  operating  and  care  of  locks  and  dams  on 
Fox  River,  Wis.,  2666 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2681. 

Examinations. — Oconto  River,  Wis.,  2681;  Whitefish  River,  Mich.,  for  a  harbor  at 
month  in  Little  Bay  de  Noc,  2684. 

Harbor  Lines. — Milwaukee  River  at  Milwaukee,  Wis.,  2686;  Fox  River  along  the 
city  fronts  of  Green  Bay  and  Fort  Howard,  Wis.,  2687. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  W.  L.  MAJiSHALL,  CORPS  OF  ENGINEERS. 

IVPROVKMENTS. — Chicago  Harbor,  111.,  2693;  Calumet  Harbor,  111.,  2701;  Calumet 
River,  111.  and  Ind.,  2706;  Illinois  River,  111.,  2714;  operating  and  care  of  La 
Orange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2723;  Illinois  and  Mia- 
oissippl  Canal,  111.,  2726, 2770. 

SravEY. — Calumet  Harbor,  111.,  2771. 

APPENDIX  K  K. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  2776;  St.  Joseph  Harbor,  Mich.,  2782; 
St.  Joseph  River,  Mich.,  2786;  South  Haven  Harbor,  Mich.,  2787;  Saugatuck  Har- 
bor, Mich.,  2790;  Holland  (Black  Lake)  Harbor,  Mich.,  2793 ;  Grand  Haven  Harbor, 
Mich.,  2795:  Muskegon  Harbor,  Mich.,  2799;  White  Lake  Harbor,  Mich.,  2802; 
Pentwater  Harbor,  Mich.,  2804;  Ludington  Harbor,  Mich.,  2806;  Manistee  Harbor, 
Mich.,  2808:  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich.,  2811; 
Frankfort  Harbor,  Mich.,  2813;  Charlevoix  Harbor,  Mich.,  2816;  Petoskey  Harbor, 
Mich.,  2818 ;  dredging  at  harbors  on  east  shore  of  Lake  Michigan,  2822 ;  Cheboygan 
Harbor,  Mich.,  2823;  Alpena  Harbor  (Thunder  Bay  River)  Mich.,  2826;  Saginaw 
Kiver,  Mich.,  2828;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2831; 
Black  River  at  Port  Huron,  Mich.,  2834;  mouth  of  Black  River,  Mich.,  2836;  Clin- 
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Tittabawasseo  RiverrMrch.,'2848;  Shiawassee,' Bad,  and  Flint  rivers,  Mich.,  2862; 
CUuton  River,  Mich.,  2857. 
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APPENDIX  L  L. 
REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Great  Lakes  between 
Chicago^  Dulath,  and  Buffalo,  2859;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2867;  St.  Marys  River  at  the  Falls,  Mich.,  2888;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  3048;  St.  Clair  Flats  Canal,  Mich.,  3063;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  3064;  Detroit  River,  Mich.,  3066. 

Harbor  Lines. — Lake  St.  Clair,  Mich.,  from  lower  end  of  Grossepoint  to  Milk  River, 
3069. 

PART  V. 

APPENDIX  M  M. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — ^Monroe  Harbor,  Mich.,  3071;  Toledo  Harbor,  Ohio,  3074;  Port 
Clinton  Harbor,  Ohio,  3081;  Sandusky  Harbor,  Ohio,  3083;  Sandusky  River,  Ohio, 
3091;  Huron  Harbor,  Ohio,  3092;  Vermilion  Harbor,  Ohio,  3096;  Black  River 
Harbor,  Ohio,  3097;  Cleveland  Harbor,  Ohio,  3100;  Fairport  Harbor,  Ohio,  3107; 
Ashtabula  Harbor,  Ohio,  3113;  Conneaut  Harbor,  Ohio,  3117. 

Survey. — Ashtabula  Harbor,  Ohio,  3122. 

Ha&bor  LiNES.^Cleveland  Harbor,  Ohio,  3127;  Fairport  Harbor,  Ohio,  3130. 

APPENDIX  N  K 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  3135;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
3142;  Dunkirk  Harbor,  N.  Y.,  3143;  Buffalo  Harbor,  N.  Y.,  3146:  survey  and  plan 
for  extending  the  present  outer  breakwater  at  Buffalo,  N.  Y.,  to  Stony  Point,  3149; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  3162;  Niagara  River  from  Tona- 
wanda  to  Port  Day,  N.  Y.,  3166;  Wilson  Harbor,  N.  Y.,  8168;  Olcott  Harbor,  N.  Y'., 
3171;  Oak  Orchard  Harbor,  N.  Y.,  3172. 

Examination.— Dunkirk  Harbor,  N.  Y.,  3173. 

Harbor  Lines. — Outer  harbor,  Buffalo,  N.  Y.,  3176;  Niagara  River  in  the  vicinity 
of  Ferry  street,  Buffalo,  N.  Y.,  3180. 

APPENDIX  O  O. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  3183;  harbor  at  Pultneyville,  N.  Y., 
3188;  harbor  at  Great  Sod  us  Bay,  N.  Y.,  3192;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3198;  harbor  at  Oswego,  N.  Y.,  3204;  harbor  at  Sacketts  Harbor,  N.  Y.,  3221. 

XxAMiNATiON.-^Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  N.  Y.,  3222. 

APPENDIX  P  P. 
REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  3227;  Ogdensburg  Harbor,  N.  Y.,  3229;  breakwater  at  Rouse  Point, 
Lake  Champlain,  N.  Y.,  3232;  Great  Chazy  River,  N.  Y.,  3234;  Plattsburg  Harbor, 
N.  Y.,  3235;  Burlington  Harbor,  Vt.,  3236;  Otter  Creek,  Vt.,  3239;  Ticouderoga 
River,  N.  Y.,  3240;  Narrows  of  Lake  Champlain,  N,  Y.  and  Vt.,  3241. 

TATiONS.— WaddingtozL  Harbor,  N.  Y.,  3242;  Missisquoi  River,  Vt.,  3243. 
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APPENDIX  Q  Q. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

]lPBOVEMK^^r. — Oakland  Harbor,  Cal.,  3247. 

lUMiNATiONS. — Sunken  rocks  off  Fort  Point,  San  Franciaco  Harbor,  Cal.,  3251; 
Mile  RockSy  San  Francisco  Harbor,  Cal.,  3252 ;  Arch  Rock,  San  Francisco  Harbor, 
Cal.,  3253;  Noonday  Rocks,  Sau  Francisco  Harbor,  Cal.,  3254;  Blossom  Rock,  San 
PnuicbMM>  Harbor,  Cal.,  3256;  Two  Mission  Rocks,  San  Francisco  Harbor,  Cal., 
S257;  Shag  Rock.  San  Francisco  Harbor,  Cal.,  3258;  Anita  Rock,  San  Francisco 
Hsrl»or,  Cal.,  3259;  Invincible  Rock,  Whiting  Rock,  and  Fifteen-foot  Rock,  known 
M  The  Brothers,  near  Point  San  Pablo,  San  Francisco  Bay,  Cal ,  3260. 

APPENDIX  B  R. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

iMPROVEMEirrs. — Napa  River,  Cal.,  3263;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
Harbor,  Cal.,  3265;  Wilmington  Harbor,  Cal.,  3268;  San  Diego  Harbor,  Cal.,  3273; 
Colorado  and  Gila  riyers,  at  Yuma,  Ariz.,  3278. 

hAXiNATiONS. — ElMoro  Harbor,  Cal.,  3278;  San  Rafael  Creek,  Cal.,  3281:  Saisun 
Creek,  Cal.,  3283;  Napa  River,  Cal.,  between  North  and  South  Vallejo,  3285. 

Iaxbor  Lutbs.— Wilmington  Harbor,  Cal.,  3287. 

APPENDIX  S  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

IvpBOVEMENTS. — San  Joaquin  River,  Cal.,  3291;  Mokelnmue  River,  Cal.,  3297;  Sac- 
ramento and  Feather  rivers,  Cal.,  3299;  Petaluma  Creek,  Cal.,  3308;  Humboldt 
Harbor  and  Bay,  Cal..  3310. 

IXAMiNATiONS  AND  SURVEYS. — ^Feather  River,  Cal.,  above  Marysville,  3325;  Geor- 

Slana  River,  Cal.,  3328;  Mendocino  Harbor,  Cal.,  3330;  American  River,  Cal.,  3335; 
Id  River  Branch  of  San  Joaquin  River,  CaL,  3338 ;  Crescent  City  Harbor,  Cal.,  3339. 

APPENDIX  T  T. 
REPORT  OF  CAPT.  TH0B1A8  W.  SYMONS,  CORPS  OF  ENGINEERS. 

htPBOTEMKirrs. — Coq^nille  River,  Oreg.,  3344:  Coqnille  River,  Oreg.,  between  Coqnille 
City  and  Myrtle  Point,  3348;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3357;  Har- 
bor at  Coos  Bav,  Oreg.  (dredging),  3367;  Umpqua  River.  Oreg.,  3369;  mouth  of 
Sinslaw  River,  Oreg.,  3372;  Yaqnina  Bay,  Oreg.,  3375;  Tillamook  Bay  and  Bar, 
teeg.,3382;  entrance  to  Nehalem  Bay,  Oreg.,  3386;  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devifi  mining  district,  .S388;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  3391;  Columbia  River  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  3393;  Columbia  River  from 
Rock  Island  Rapids  to  Foster  Creek  Rapids,  Wash.,  3395;  Willapa  River  and  Har- 
bor, Wash.,  3399;  Grays  Harbor  and  Chehalis  River,  Wash.,  3105;  Chehalis  River, 
Wash., 3113;  harbor  at  Olympia,  Wash.,  3416;  waterway  connecting  Puget  Sound 
with  Lakes  Union  and  Washington,  3422;  Everett  Harbor,  Wash.,  3430;  Swinomish 
Slough,  Wash.,  3435;  Puget  Sound  and  its  tributary  waters,  Wash.,  3442. 

Examinations  and  Surveys. — Umpqua  River,  Oreg.,  from  Scottsburg  to  Elkton 
Rapids,  3448;  Taquina  Bay,  Oreg.,  3450;  Qnillayute  Harbor  and  River,  Wash., 
3452;  Clallam  Bay,  Wash.,  3456;  Puget  Sound,  Wash.,  from  Hoods  Canal  to 
North  Bav,  Wash.,  3466;  Bellingham  Bav,  Wash.,  3472;  Okanogan  River,  Wash., 
3475:  Flathead  River,  Mont.,  and  Pend  d^Oreille  River,  Mont.,  3480;  North  River, 
Waslk.,  3485;  Kootenai  River  above  Jennings,  Mont.,  3489;  Port  Orford,  Oreg., 
3491 ;  Coos  River,  Oreg.,  3502 ;  Alsea River,  Oreg.,  3505 ;  Nestucca  River,  Oreg.,  3509 ; 
Nookaack  River.,  Wa3i.,  3511;  Kootenai  River,  Idaho,  3515;  Grays  Harbor  and  its 
bar  entrance,  Wash.,  3517;  Columbia  River,  Wash.,  from  Rock  Island  Rapids  to 
the  Okanogan  River,  3534.  _    ^ 

Harbob  Links.— Paget  Sound,  at  Seattle  and  Ballard,  Wash.,3453;  Hoquiam  Harbor, 

Waah.,  3547. 
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APPENDIX  U  IT. 

REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

Improvements. — Month  of  Columbia  River,  Oreg.  and  Wash.,  3551;  Cohimbia  and 
Lower  Willamette  rivers  below  Portland,  Ore^.,  3561;  Colombia  River  between 
Yanconver,  Wash.,  and  month  of  Willamette  River,  3566;  canal  at  the  Cascades, 
Columbia  River,  Oreg.,  3568;  Columbia  River  at  Three-mile  Rapids,  and  boat 
railway  from  The  Dalles  Rapids  to  Celilo  Falls,  3589;  Willamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  3591;  Cowlitz  River,  Wash.,  3594;  Youngs 
and  Klasquine  rivers,  3595;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
3596. 

Examinations  and  Surveys. — Clatskanie  River,  Oreg.,  from  mouth  to  town  of 
Clatskanie,  3596;  Tualiton  River,  Oreg.,  to  Hillsboro,  and  to  the  head  of  naviga- 
tion, 3598;  Lewis  River,  Wash.,  3600;  Yamhill  River,  Oreg.,  up  to  McMinnvilie, 
3602 ;  Columbia  River,  below  Tongue  Point,  by  way  of  the  Southern  Channel,  im 
front  of  Astoria,  Oreg.,  3605. 

APPENDIX  V  V. 

REPORT  OF  LIEUT.  COMMANDER  DANIEL  DELEHANTY,  UNITED  STATES 

NAVY. 

Supervision  of  the  harbor  of  New  York,  3609. 

PART  VI. 

APPENDIX  W  W. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

« 

C.  B.  CoMSTOCK,  colonel.  Corps  of  Engineers,  bvt.  brig,  gen.,  U.  S.  A.,  president  t« 
February  3, 1895:  G.  L.  Gillespie,  lieutenant-colonel,  Corps  of  Engineers,  U.  8.  A., 
president  since  February  15,  1895;  Charles  R.  Suter,  lieutenant-colonel,  Corps 
of  Engineers,  U.  S.  A. ;  Amos  Stickney,  lieutenant-colonel,  Corps  of  Engineers, 
U.S.A.;  Henry  L.  Whiting,  assistant,  U.  S.  Coast  and  Geodetic  Survey;  B.  M. 
Harrod,  Robert  S.  Taylor,  and  Henry  Flad,  commisnoners. 

Annual  Report  for  Fiscal  Year  ending  June  30, 1895,  3617. 

Appendix  1. — Paper  by  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  on  **  Effects 
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niPROVEMENT    OF    RIVERS  AND   HARBORS    ON  LAKE  ERIE  WEST   OF 

ERIE,  PENNSYLVANIA. 


REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS, 
OFFICER  ly  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1895, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPRO>1EMKNTS. 


I.  MoDroe  H&rbor,  Michigao. 
t  Toledo  Harbor,  Ohio. 
1  Port  ClintoQ  Harbor,  Ohio. 
4.  Sandasky  Harbor,  Ohio. 
X  Sandosky  River,  Ohio. 
1  Huron  Harbor,  Ohio. 


7.  Vermilion  Harbor,  Ohio. 

8.  Black  River  Harbor,  Ohio. 

9.  Cleveland  Harbor,  Ohio. 

10.  Fairport  Harbor,  Ohio. 

11.  Ashtabala  Harbor,  Ohio. 

12.  Conneaut  Harbor,  Ohio. 


SURVEY. 

13.  Athtabala  Harbor,  Ohio. 

HARBOK  LINKS. 

U.  Cleveland  Harbor,  Ohio.  ;  15.  Fairport  Harbor,  Ohio. 


United  States  Engineer  Office, 

Clevelandj  Ohio^  July  9,  1895. 

General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
vorks  in  my  charge  for  fiscal  year  ending  June  30,  1895.  In  carrying 
on  the  works  of  river  and  harbor  improvement  I  have  been  very  faith- 
fully and  ably  assisted  by  Mr.  William  T.  Blunt  and  Mr.  F.8.  Burrowes, 
United  States  assistant  engineers. 

Very  respectfully,  your  obedient  servant, 

Jabbd  a.  Smith, 
Lieut,  CoLj  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.'  Gbaighill, 

Chief  of  Engineers^  U.  8.  A. 


M  M  I. 

IMPROVEMENT  OF  MONROE  HARBOR,  MICHIOAN. 

In  1834  the  Kaisin  Kiver  emptied  into  Lake  Erie  at  the  southerly  end 
ol  a  low,  marshy  peninsula  lying  between  the  channel  and  the  lake. 
The  water  at  the  month  was  very  shallow,  being  over  a  bar  on  which 
the  deepest  sonndings  were  only  5  feet. 
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A  plan  waa  proposed  to  improve  the  channel  by  cutting  a  canal 
acroHH  the  neck  of  the  peninsula  and  extending  piers  from  its  month 
to  a  depth  of  10  feet  in  the  lake.  The  canal  thus  planned  Wfts  4,000  feet 
long,  100  feet  wide,  and  10  feet  deep,  with  sides  protected  by  oak  sheet 
piling,  secured  above  water  to  waling  pieces  bolted  to  heavy  oak  piles. 

The  amount  expended  in  construction  and  maintenance  of  the  chan- 
nel from  1835  to  1882,  inclusive,  was  $213,515.27. 

The  original  construction  was  completed  many  years  ago,  and  a  light- 
house and  keeper's  dwelling  were  erected  on  the  outer  end  of  the  north 
pier.  The  piers  diverge  so  that  the  entrance  is  about  200  feet  wide. 
In  the  channel  of  the  river  to  the  wharves  at  Monroe,  a  distance  of  2^ 
miles  from  the  lake,  the  depth  is  9  feet  or  more,  and  about  the  same 
depth  is  maintained  over  the  bar. 

In  1886  a  project  was  adopted  to  repair  the  piers  and  canal  revet- 
ment and  to  dredge  the  channel  if  necessary.  The  original  estimate 
of  coat  was  $20,000.  The  work,  being  old,  however,  deteriorated  faster 
than  the  repairs  were  made  under  very  small  appropriations,  so  that  in 
1891,  after  $12,000  had  been  expended,  covering  five  years,  it  became 
necessary  to  increase  the  estimate  for  completion  to  $26,000,  which  was 
equivalent  to  making  the  original  estimate  $38,000. 

The  following  appropiiations  have  been  made  for  the  repairs: 

August  5.  1886 $2,000 

August  11,  1888... 5,000 

September  19,  18y0 5,000 

July  13,  1892 1 10,000 

August  17,  1894 6,000 

Total 27,000 

Expeuded  and  incurred  to  June  30, 1894 21,915 

Various  repairs  were  made  irom  time  to  time,  and  in  1893  the  super- 
structure of  north  pier,  a  total  length  of  1,122  linear  feet,  was  entirely 
rebuilt  to  a  height  of  6  feet  above  water.  The  depths  of  water  remain 
practically  the  same  as  they  were  a  year  ago,  the  channel  depth  at  that 
time  over  the  bar  and  in  the  river  channel  being  9  feet  or  more. 

The  last  appropriation  of  $5,000  is  being  expended  in  renewing  sumr- 
structure  of  south  pier.  The  timber  and  iron  have  been  purchased  uy 
contract  after  advertising,  the  contracts  being  made  with  the  lowest 
bidders. 

All  the  timber  and  iron  have  been  delivered.  The  work  of  tearing  out 
old  superstructure  was  begun  May  8,  1895. 

The  outer  end  of  the  pier  for  a  short  distance  is  18  feet  wide  and  is 
in  fair  condition,  having  been  repaired  a  few  years  ago.  From  the 
inner  end  of  the  part  of  18  feet  width  the  crib  is  12  wide,  except  a  part 
170  feet  long,  which  is  but  7  J  feet  wide.  A  length  of  520  feet  of  old 
superstructure  has  been  removed;  270  linear  feet  has  been  rebuilt,  60 
feet  more  has  been  completed  except  deck  joists,  and  30  feet  has  been 
leveled  up  and  one  course  of  timber  has  been  put  on. 

Amount  expended  and  incurred  in  last  fiscal  year $1,113.18 

The  balance  now  available  will  be  expended  in  repairs  of  the  south 
pier. 

The  revetment  of  the  canal  is  in  very  bad  condition,  and  as  it  is  nec- 
essary for  preservation  of  the  channel,  it  should  be  repaired.  When 
the  canal  was  first  constructed  it  was  cut  through  lands  owned  by  the 
United  States.  The  lands  were  subsequently  ceded  to  the  State  of 
Michigan.    It  has  been  held  by  the  Attorney-General  of  the  United 
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Stitefi  that  a  reservation  50  feet  wide  od  each  side  of  the  canal  is  still 
THted  in  the  United  States. 

Tbe  commerce  of  the  place  is  very  small  aud  is  not  increasing,  so 
tbt  no  deepening  of  tbe  channel  is  likely  to  be  required.  Excursion 
sIniDers  run  to  tbe  piers  from  Toledo  during  the  summer  season. 

The  harbor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich.  There  is  a 
l^t-hoQse  on  the  oater  end  of  the  west  pier. 

Money  statement. 

Jily  1,  1S94,  balance  ttnexpende<1 $100. 00 

Imnt  appropriated  by  act  of  Angnst  17, 1894 ^ 5, 000. 00 

5, 100. 00 
Joe  30,  1895,  amoont  expended  daring  fiscal  year 4S5. 06 

Jily  1,  1895,  balance  unexpended 4, 614. 94 

Jtly  1, 1895,  outstanding  liabilities .' 628.12 

Jily  1,  1885,  balance  available 3,986.82 

iimonnt  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endme  Jnne30, 1897    11, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Akinei  of  propo§aU  for  fumiahing  and  delivering  timber  and  iron  for  repair  of  pier  at 
eUrance  to  Monroe  Harbor,  Michigan^  received  and  opened  by  Lieut,  Col.  fared  A,  Smithy 
Corps  of  Engineere,  at  Cleveland^  Ohio,  on  Tneeday,  February  IS,  1895,  at  2  &clock 
^.fli.,  eiandard  time,  in  accordance  with  advertieement  dated  January  18^  1895, 

(Net  amount  available  for  the  parcbaaee,  $3,000.] 


1 
t 

•r 

4 
5 
< 
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Rnnarl  Wheel  and  Foundry  Co.,  Detroit,  Mioh. 

WUliam  Howard  Prencott,  Cleveland,  Ohio 

C.E.  Mitchell  &  Co.,  Ladington,  Mich." 

Qhk  F.  Finxel,  Monroe.  Mien 

The  Upaon  Not  Co..  CleveUitd,  Ohiot 

Walter  P.  Sterling.  Monroe,  Mich 

Wallace  M.  Pattiaon,  ClevehuBil,  Ohio 


$24.70  ' 
21.85  j. 


$2.25 


■I 


25.25 


2.00 
1.55 
2.25 
1.80 


Spikes, 
l)er  cwt. 


$2.45 


2.00 
1.95 
2.50 
2.20 


Total. 


$154.88 

3, 104. 10 

2, 745. 93 

134.20 

111.81 

3,32«.07 

128.58 


*  Lowest  for  timber.    Incomplete. 


t  Loweat  for  iron. 


Beeoroinended  that  the  contract  for  timber  be  awarded  to  Messrs  C.  E.  Mitchell  &. 
^'o.,  of  LndingtoD,  Mich.,  and  for  iron  to  the  Upson  Nut  Company,  of  Cleveland,  Ohio, 
at  tbe  rates  named  in  their  proposals,  these  bids  being  the  lowest,  and  considered 
»nably  low. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894,  relative  to  tbe  commerce  of  the  harbor 
at  Monroe,  Mich.,  were  compiled  from  information  furnished  by  the  collector  of 
cistoms  and  others : 

fenciDts-  TonH. 

s23'  ^ 

Ste'^to.:::::;::.'. ^^^ 

TMal ^^^ 

Bjro  95— —193 
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Shlpmeots:  Tont. 

Fish 200 

Total  freight  tonnage: 

1894 30.234 

1898 Kot  given. 


Ve»sclA.  .  Xuiuber.    Tonnago 


Entering . . 
Departing 


213  5, 145 

219  5, 157 


Total  registered  tonnage: 

1894 10.302 

1893 Not  given. 

Draft  of  larj^t  vesselH  using  harbor,  11  feet.  Largest  vessels  do  not  load  to  full 
depth.  New  lines  of  transportation  were  established  as  follows,  viz:  The  Monzoe 
and  Toledo  Excursion  Company  and  the  Monroe  Pier  Hotel  Company  Line. 


M  M  2. 

IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

The  origrioal  project  for  improving  this  harbor  wa«  adopted  in  1866, 
pursuant  to  the  requirement  of  river  and  harbor  act  approved  June  23, 
1866,  which  appropriated  $20,000  for  the  improvement.  The  project 
provided  for  improving  the  old  channel  through  Maumee  Bay  by  dredg- 
ing to  a  depth  of  12  feet  and  width  of  200  feet.  The  plan  was  amended 
from  time  to  time  as  necessities  increased,  until  the  old  channel  had 
been  dredged  to  a  depth  of  16  feet.  In  1892  it  had  filled  somewhat,  so 
that  the  mid-channel  depth  was  about  15.5  feet. 

The  total  amount  appropriated  and  expended  on  the  old  channel  is 
$724,332.61. 

In  1887  a  project  was  approved  by  the  Secretary  of  War  for  a  straight 
channel  through  Maumee  Bay,  in  compliance  with  previous  acts  of 
Congress.  The  channel  was  so  located  as  to  utilize  the  old  channel  as 
far  as  possible,  and  was  to  be  200  feet  wide  at  the  bottom  and  17  feet 
deep. 

Ul>on  the  basis  of  protecting  the  channel  by  revetments  or  piers 
through  at  least  a  part  of  its  length,  the  cost  of  the  project  was  esti- 
mated to  be  $1,875,000. 

The  following  appropriations  have  been  made  since  the  adoption  of 
the  project  for  a  straight  channel : 

Julys,  1884 $25,000.00 

Deduct  amount  reappropriated  for  old  channel  (see  note) 9, 632. 61 

15  367, 39 

Augusts,  1886 112' 500. 00 

Augusta,  1888 150,000.00 

September  19,  1890 200, 000. 00 

July  13,  1892 200,000.00 

August  17, 1894 70,000.00 

Total 747,867.39 

Note. — By  act  of  August  5,  1886,  the  balance  then  available  of  amount  appropri- 
ated July  5,  1884,  for  straight  channel  was  made  available  for  clearing  the  old 
channel. 

ExpenditureB  incurred  ou  straight  channel  to  Juno  30,  1894 $583, 763. 26 

Incurred  in  last  tiscal  year 97, 205. 74 

July  1,  1895,  balance  fur  carrying  on  the  work 66, 898. 39 
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/use  30,  18d4,  the  entire  channel  had  been  dredged  as  originally 
piuined  ftnd  much  of  it  bad  been  redredged  to  maintain  or  increase  the 
drptbs. 

At  the  beginning  of  the  fiscal  year  a  contract  was  outstanding  with 
Icasra.  George  H.  Breymann  &  Bros.^  of  Toledo,  Ohio,  for  dredging  in 
tie  straight  channel;  work  under  the  contract  was  con  tinned  until 
SfFeoiber  24, 1884,  when  it  was  completed  and  the  contract  closed. 

Under  this  contract  amounts  were  dredged  as  follows : 

oner  section,  264,281  cnbic  ^rards.  at  16  cents $42,284.96 

7ini-<mt  section,  63,787  eabic  j'ards,  at  14  cents 8, 930. 18 

bnr  section.  395,045  cubic  yards,  at  12  cents 47, 405. 40 

logs  li^ hours 28.39 


Total.  702,319 cubic  yards  and  logging 98,648.93 

iiWr  paynients  were  made  for  work  under  above  contract  the  amonnt  of 
iimas,  including  appropriation  of  August  17,  1894,  available  for  further 
operations  was.  approximately 89, 000. 00 

Tbe  project  for  expenditure  of  this  amount  was  as  follows : 

Fnt.  To  maintain  and  operate  the  United  States  dredge  plant  pertain- 
ing to  tho'improTement 40,000.00 

Tub  dredge  to  complete  the  channels,  extending  the  improvement  up 

tJM  river,  and  after  its  completion  to  do  such  dredging  in  the  straight 

cbasnel  as  may  be  required. 

Snond.  Dredging  by  contract  after  adTertising  in  the  nsual  manner —     40, 000. 00 
The  work  by  contract  to  be,  tirst.  to  clear  the  inner  section  of  straight 

Asttoel,  and  then  to  widen  outer  section  as  far  as  possible. 

lUrd.  For  contingencies  and  emergencies  of  all  kinds 9. 000. 00 

In  accordance  with  this  plan  proposals  for  dredging  were  invited  by 
pablic  advertisement,  dated  Febmary  1, 1895. 

Bids  were  opened  March  1, 1895,  and  the  contract  for  the  work  was 
awarded  to  Mr.  James  Booney,  of  Toledo,  Ohio,  who  was  the  lowest 
bidder,  at  11  cents  per  cublic  yard  for  dredging  inner  section  and  13 
erats  per  cubic  yard  for  outer  section. 

Work  was  begun  with  a  single  dredge  May  6,  and  another  dredge 
ns  added  on  May  15, 1895.  Both  dredges  were  working  at  the  close 
of  the  fiscal  year.  This  dredging  will  be  continued  until  the  amount 
aOotted  has  been  expended. 

Amount  dredged  under  this  contract  previous  to  July  1, 1895,  80,608 
CQbic  yards,  all  of  which  was  in  inner  section. 

The  dredging  under  contracts  in  the  last  year  has  been  in  removing 
thoal  parts  of  channels  previously  dredged  to  the  grade  of  17  feet. 
In  the  dredging  by  Breymann  &  Bros,  four  cuts,  each  about  40  feet, 
were  made;  one  cut  was  made  on  each  side  of  the  channel  to  a  depth 
of  21  feet,  and  a  cut  bordering  each  of  these  to  a  depth  of  19  feet; 
tfae  middle,  about  40  feet  wide,  was  not  dredged. 

By  this  method  the  best  results  are  obtained.  The  dredges  are  less 
in  the  way  of  passing  vessels  than  they  would  otherwise  be.  The  cuts 
are  deeper,  and  therefore  the  material  is  more  cheaply  removed,  and  by 
catting  to  a  deeper  grade  the  banks  have  a  place  to  fill  before  the 
material  can  encroach  upon  the  proper  depth  of  channel.  The  continual 
piasiDg  of  steamers  through  the  channel  keeps  the  bottom  stirred  up 
lod  maintains  the  depth  in  the  middle,  but  tends  to  increase  the 
deposit  near  the  sides  of  the  channel. 

In  the  later  contract  with  Mr.  Rooney  the  outer  cuts  are  made  to 
have  a  depth  of  19  feet  and  the  middle  cuts  a  depth  of  18  feet ;  dredg- 
ing is  over  the  entire  area  of  the  channel. 

For  a  fdrther  discussion  of  the  dredging  and  conditions  which  till  the 
diannel,  I  refer  to  the  report  of  Mr.  Willian  T.  Blunt,  assistant  engi- 
neer,  which  is  appended  hereto. 
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Farther  observation  regardiug  discussion  of  All  in  the  channel,  as 
shown  by  comparative  sections  shown  on  drawings  accompanying 
annual  reports  for  1893  and  1894,  leads  to  the  conclusion  that  a  com- 
parison of  the  sections  is  useful  only  in  a  general  way.  In  the  open 
bay  it  is  not  practicable  to  make  the  sections  in  exactly  the  same  places 
in  the  successive  years,  and  soundings  could  not  in  any  event  be  made 
in  precisely  the  same  spots.  It  is  also  true  that  the  soundings  them- 
selves are  only  approximately  correct.  They  are  taken  from  a  boat  in 
motion,  and  often  when  there  is  a  sufficient  ripple  upon  the  water  to 
make  the  measurement  depend  to  some  extent  upon  the  judgment  of 
the  man  at  the  sounding  pole  or  line,  and  no  time  is  afforded  to  hold 
the  pole  or  line  exactly  vertical  when  the  sounding  is  taken.  An  oppor- 
tunity for  personal  error  is  thus  introduced,  which,  added  to  possible 
variations  from  other  causes,  greatly  limits  the  value  of  the  comparisons. 

At  the  end  of  the  last  fiscal  year  the  dredge  plant  belonging  to  the 
United  States  was  engaged  in  cutting  a  channel  400  feet  wide  and  about 
3,500  feet  long  over  what  is  known  as  *'  The  Crossing,"  midway  between 
the  railroad  bridges.  Work  was  continued  until  November  21, 1894, 
when  the  dredge  was  laid  up  for  the  winter  and  to  make  necessary 
repairs. 

The  amount  of  material  removed  from  the  shoal  was  104,942  cubic 
yards,  and  but  a  small  amount  remains  to  be  dredged  to  complete  the 
work. 

The  river  and  harbor  act  of  August  17, 1894,  contained  the  following: 
"  Improving  harbor  at  Toledo,  straight  channel,  through  Maumee  Bay, 
Ohio:  Continuing  improvement,  $74,000,  a  part  of  which  may  be  used, 
in  the  discretion  of  the  Secretary  of  War,  in  removing  shoal  in  the  old 
channel  and  in  extending  the  improvement  up  the  Maumee  River." 

The  old  channel  covers  a  length  of  several  miles,  and  all  vessels  of 
heavy  draft  now  take  the  straight  channel.  To  dredge  shoal  parts  of 
the  old  channel  would  involve  a  very  large  amount  and  would  do  very 
little,  if  any,  good.  The  expenditure  of  any  part  of  the  appropriation 
for  that  purpose  has  therefore  not  been  recommended. 

In  the  summer  of  1894  a  survey  was  made  of  the  part  of  the  river 
above  the  bridge  at  Cherry  street  as  far  as  the  bridge  of  the  Lake 
Shore  and  Michigan  Southern  Railway  Company.  This  part  of  the 
river  contained  a  shoal  nearly  4,000  feet  long,  where  the  least  depth  in 
mid-channel  was  but  13  feet,  and  in  a  few  places  there  was  less  than  12 
feet  depth  of  water. 

A  plan  was  submitted  to  dredge  a  channel  400  feet  wide  and  18  feet 
deep  over  the  shoal.  This  project  was  approved  by  the  Secretary  of 
War.  Dredging  upon  this  shoal  was  commenced  April  29,  1895,  by  the 
U.  S.  dredge  Maumee  and  was  in  progi^ess  at  the  end  of  the  fiscal  year. 
June  30,  1895,  about  one-fourth  of  the  area  of  the  shoal  had  been 
dredged;  the  amount  of  material  removed  was  44,426  cubic  yards. 

A  map  of  Maumee  River  below  the  bridge  of  the  Lake  Shore  and 
Michigan  Southern  Railway,  and  part  of  Maumee  Bay,  is  forwarded  to 
accompany  and  explain  this  report. 

With  the  class  of  dredges  employed  upon  the  lakes  it  has  been  the 
invariable  experience  that  in  the  first  year  much  time  has  been  lost 
and  expense  incurred  by  the  necessity  of  frequent  and  often  expensive 
repairs.  In  this  respect  the  dredge  plant  built  and  purchased  by  the 
United  States  has  been  no  exception.  The  entire  cost  of  repairs  to 
dredge,  dump  scows,  and  tug  during  the  year  has  been  $6,558.68.  The 
plant  is,  however,  in  much  better  condition  than  it  was  one  year  ago. 

The  shoals  dug  by  the  U.  S.  dredge  have  been  far  less  favorable  for 
good  results  than  the  places  dredged  by  (contract.    The  shoal.at  "The 
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Crossing'"  is  5  miles  farther  from  damping  grounds  than  the  contractor's 
rork  in  1894  and  is  6  miles  farther  from  the  grounds  than  the  con- 
tractor's work  in  1895.  The  U.  S.  dredge  at  no  time  worked  to  exceed 
a^lit  honrs  in  a  calendar  day,  and  the  time  was  nsaally  less  than  six 
boars  because  of  delay  waiting  for  scows.  There  were  only  three 
seows  previous  to  August  14, 1894,  when  a  new  one  was  purchased 
RM-  $3,600  and  added  to  the  plant.  Two  more  scows  are  needed  and 
fill  be  purchased  as  soon  as  they  can  be  built. 

Under  these  difficulties  the  cost  of  dredging  with  the  plant  belong- 
ing to  the  work,  including  repairs  and  every  expense  except  original 
Cist  of  plant,  was  12.36  cents  per  cubic  yard.  It  is  not  probable  that 
the  work  could  have  been  done  by  contract  at  equally  favorable  rates. 

The  necessity  for  a  channel  of  not  less  than  300  feet  wide  in  the  bay 
L«i  very  great  and  has  been  repeatedly  urged  by  the  vessel  owners  and 
shippers.  The  depth  of  water,  being  of  first  importance,  has  been  main- 
tained in  preference  to  obt^iiniug  greater  width  where  the  funds  have 
been  insufficient  for  both.  As  soon  as  may  be  practicable,  the  outer 
part  of  channel  will  be  widened. 

It  is,  however,  the  inner  part  of  channel  which  most  needs  the  addi- 
tioual  width,  for  the  reason  that  all  the  traffic  of  the  bay  passes  through 
tiiat  part,  while  much  of  it  is  diverted  to  other  points  and  does  not  pass 
entirely  out  to  the  lake. 

While  the  channel  is  nominally  200  feet  wide,  with  full  depth  on  the 
bottom,  it  is  actually  much  less,  for  nearly  all  the  fill  is  on  the  sides  near 
the  banks.  The  channel  is  8  miles  long.  It  is  not  easy  for  wide  steam- 
ers to  pass  each  other,  and  a  very  slight  variation  from  the  exact  line 
of  range  lights  at  night  will  throw  a  vessel  on  the  bank. 

Two  beacons  have  been  built  and  lighted  under  direction  of  the  Light- 
House  Board  to  mark  the  part  of  straight  channel  from  mouth  of  the 
river  to  the  "turn-out,''  and  modifications  of  the  lights  at  the  *'  turn-out '^ 
bave  been  made  so  that  the  entire  channel  can  be  used,  and  is  used,  at 
Bight.  <vongress  has  made  an  appropriation  of  $20,000  for  construct- 
ing new  light-houses  in  the  middleof  the  straight  channel  at  the  "turn- 
flat."  When  the  new  lights  are  completed  it  is  not  probable  that  either 
of  the  old  channels  will  be  used  to  any  considerable  extent. 

From  statistics  of  the  year  1894  the  commerce  of  Toledo  would  seem 
to  have  grown  since  the  preceding  year;  this  is,  however,  probably  not 
correct  as  the  increased  amount  of  commerce  shown  is  rather  due  to  the 
greater  care  which  has  been  taken  to  obtain  the  information  complete. 

Toledo  is  id  the  collection  district  of  Miami.  There  is  a  fixed  white  light  of  the 
knrih  order  od  Turtle  Island,  and  three  sets  of  range  lights  for  parts  of  the  chan- 
«el. 

Money  Mtatemenf, 

Jnlv  1,  1S94,  balance  unexpended $96,485.10 

Ambnnt  appropriated  by  act  of  August  17,  1894 70,000.00 

166, 485. 10 
•lane  30,  18d5,  amount  expended  during  fiscal  year 89, 498. 12 

Jnly  1, 1805,  balance  unexpended 76,986.98 

Joly  1,  1895,  outatanding  liabilities $10, 088. 59 

JoIt  1,  1895,  amount  covered  by  uncompleted  contracts 32, 005. 14 

•     '  J  F  1 42,093.73 


JfUy  1, 1896,  balance  available 34, 893. 25 

Amount  (estimated)  required  for  completion  of  existing  project 1, 130, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  18OT : 300,000.00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
V    harbor  aeU  of  li66  and  1867  and  of  sundry  eivil  act  of  Marob  S.  11^93. 
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KEPf>«T  OF   MR.   WILUAM  T.    BLITNT,   ASSISTANT  KNGmEBR. 

4 

United  States  Engineer  OmcE, 

Cleveland^  Ohio,  June  SO,  1895, 

Sir:  I  have  the  honor  to  snbmit  the  following  notes  upon  work  in  Toledo  Harbor: 
All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie,  1860  to  1875,  that  being 

the  datnni  plane  of  lake  survey  charts.    The  water  this  season  is  somewhat  more 

than  a  foot  below  this  mean  level. 

STRAIGHT  CHANNEL. 

Caniraci, — George  H.  Breyman  4'  Bros. — At  the  beginning  of  the  fiscal  year  dredge 
No.  2  had  tiuishecl  work  between  the  cribs  and  the  lake,  and  had  begun  work  inward 
from  the  cribs.  When  funds  were  exhausted  at  the  end  of  last  season  the  channel 
had  been  dredged  for  about  16,800  feet,  or  to  within  6,800  feet  of  the  mouth  of  the 
river.    As  stated  in  my  report  of  June  30,  1894,  the  cuts  were  here  made  as  follows: 

Extreme  outside  cut  on  each  side,  40  feet  wide,  to  21  feet,  cut  next  inside,  40  feet 
wide  to  19  feet,  leaving  depths  of  20  and  18  feet,  respectively,  and  40  feet  width  along 
middle  of  channel  not  dredged,  but  having  a  dept^  of  17  feet. 

Material  was  dumped  in  the  open  lake,  north- north  west  of  Turtle  Island,  in  about 
13  to  14  feet  of  water,  entirely  away  from  the  path  of  vessels. 

Contract, — James  Booney, — Work  under  this  contract  was  begun  May  6, 1895,  by  one 
dredge  at  the  point  where  former  contract  was  tinished.  A  second  dredge  was  soon 
put  at  work,  and  each  completes  a  section  of  800  feet  length  for  full  width  before 
moving  to  another.  It  is  necessary  with  these  small  dredges  to  dretlge  the  entire 
width  of  channel  by  eight  cuts  of  25  feet  each.  The  extreme  outside  cuts  are  taken 
to  21  feet,  leaving  ^  feet  depth,  and  the  rest  to  19  feet,  leaving  18  feet  depth.  At 
the  close  of  the  fiscal  year  about  1,600  feet  length  had  been  completed  and  some  work 
done  on  the  next  two  sections.    Material  is  deposited  as  under  the  Breyman  contract. 

Condition  of  channel. — Soundings  taken  in  May  and  June,  1895,  show  the  following 
conditions  over  the  portions  dredged  under  the  Breyman  contract.  Average  depths 
are  shown  on  intervals  of  10  feet  width  for  fnll  length  named. 


TeD-foot  int«rrAlH. 


OuUide  of  cribs— 11,600  feet,  i   Inside  of  cribs— 13,000  feet. 


Averaee 
deptn 

im. 


Ten-foot  interval  ftova.  north  bank : 

First 

Second 

Third 

Fonrtb 

Fifth 

Sixth 

Seventh 

Eighth 

Ninth 

Tenth  (raid-channel) 

JEleventh  (mid  channel) 

Twelfth 

Th  irteen  th 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth  (next  to  south  bank) 


Feet. 
16.1 
16.8 
17 

17.2 
17.5 
17.8 
17.9 
18.1 
18.1 
18.1 
18.3 
18  3 
18 
17.7 
17.5 
17.2 
17 

16.8 
16.8 
10 


A  verage 

fill  since  I  Cubic 
dredfred  i  yards, 
in  1893. 


Feet. 
1.9 

1.2 
1 


Average 

depth 

1899. 


K,163 
.5, 155 
4,296 


.8 

3,437 

.5 

2.148 

.2 

859 

.1 

430 

.3 

""'i,"296 

.5 

2.148 

.8 

3,437 

1 

4,206 

1.2 

5J55 

1.2 

5.155 

2 

8.592 

Feet. 
18. 
19. 
19. 
19. 
19. 
18. 
18 
18. 
17. 
17. 
17. 
17. 
18. 
18. 
18. 
19. 
19. 
19. 
19. 
17. 


Average 

fill  since 

dredged 

inl^. 


Feet. 
1.3 

.7 

.3 


Cubic 
yards. 


6.548. 
3,526 
2,518 
1,511 


i 

.5 

2,518 

.6 

3.022 

.9 

4.533 

2.2 

11,081 

.  These  figures  are  probably  close  approximations,  and  while  they  can  not  be  taken 
as  absolute,  they  will  serve  to  show  the  general  actiou  of  deposits.  In  some  caaes 
the  Hues  of  soundings  across  the  channel  were  taken  every  100  feet,  in  others  only 
every  800  feet,  but  in  all  cases  were  carefully  taken  and  well  located.  Study  of 
detail  charts  show  that  usually  the  single  lines  800  feet  apart  are  in  the  aggregate 
typical  of  all  and  for  a  general  stndy  may  be  relied  on  as  fairly  representing  the 
condition  of  the  whole. 
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Over  the  poTtion  of  inner  section  whicli  has  not  been  dredged  since  1890,  and 
wktch  is  now  under  contract,  we  find  the  following  conditions : 


Umgth  1800  feet— 10  fo«t 
intecraU. 


^J.^SP  j  Average 


dredging. 


1«»3. 


Ia4<»ot  intervml  from  north 
hnk:  ( 

Ffrvt 

Second [ 

Third j 

Fonrth I 

Fifth 

Sixth 

Serenth 

fighth 

ViDth 

Torth  (mid  channel) 

Bev-nBth  (mid-channel). 

Twelfth 

Thirteenth 

Foarteenth 

Fifteenth 

Sixteenth 

Se^'enteenth 

Eighteenth 

Xiiieteenth 

Tventieth  (next  to  south 
bank). 


Feet. 
17 

17.2 
17.2 
17.2 
17.4 
17.6 
17.5 
17.4 
17 

16.8 
16.8 
16.9 
17 
17 
17 

16.9 
16.9 
16.8 
16.7 
16.2 


Feet. 
14.3 
14.7 
14.9 
15,2 
l.'i.a 
16.2 
16.7 
16.9 
17 
17 

16.7 
16.3 
15.7 
15.4 
14.9 
14.5 
14.2 
14 

13.6 
13.2 


In  three  years. 


Average 
fill. 


Cubic 
yards. 


!  Average 
'    depth 
1895. 


In  two  years. 


Average 
fill. 


Fert. 

2.7 

2.5 

2.3 
•» 

1.6 

1.4 

.8 

.5 


2 
I 
6 
3 
6 
1 
4 
7 


2.8 
:«  1 


Total. 


4,800 
4,445 
4,069 
3.556 
2,845 
2.489 
1.422 
889 


356 

178 
1.067 
2.311 
3.845 
3,734 
4,267 
4,800 
4,978 
5,512 
5,334 


Feei. 
13.3 
13.8 
14.3 
15.1 
15.6 
16.3 
16.7 
17 

17.4 
17.6 
17.3 
16.8 
15.8 
15 

14.2 
13.5 
13 

12.7 
12.3 
11.7 


I 


Feet. 
1 

.9 
.6 
.1 
.2 
-  .1 


Cubic 
yards. 


1.778 

1,600 

1,067 

178 

356 

—     178 


.1 
.4 
.6 
.6 
5 
.1 
.4 
.7 
1 

1.2 
1.3 
1.3 
1.5 


59.561 
-  356 


59.205 


-  178 

-  711 
-1.067 

-  1,067 

-  889 

-  178 
711 

1.245 
1.778 
2  134 
2,311 
2,311 
2,667 

18.136 
-4,288 

13,868 


These  figures  ore  from  lines  of  soundings  not  more  than  200  feet  apart  in  any  case, 
and  represent  very  closely  the  actual  conditions.  It  will  be  noted  that  the' fill  in 
tke  past  two  yean  is  less  than  one-quarter  of  that  in  the  preceding  three  years. 

0%'er  the  bell  month  at  junction  with  the  river  depths  are  about  the  same  as  in 
I^.  and  are  sufiScient  for  all  purposes,  as  all  large  boats  keep  the  channel  closely 
Qstil  deep  water  in  the  river  is  reached. 

Jfa«M€e  River,  Lowe*'  Cro99\ng. — The  U.  S.  dredge  Maumee  was  employed  until  the  end 
«f  the  season  of  1894  on  this  work.  The  depth  obtaine<l  varied  from  18  to  21  feet  for 
a  viuth  of  300  feet.  Soundings  taken  May  2, 1895,  showed  these  depths  to  still  hold 
«til. 

M^nmee  River,  Lake  Share  Shoal, — In  August,  1894,  by  your  orders,  I  extended  the 
Heodetic  survey  up  the  river,  making  a  somewhat  complete  topographic  and  hydro- 
piphic  chart  as  far  up  as  the  Lake  Shore  Railroad  Bridge.  A  large  extent  of  shoal 
witer  was  found  between  Cherry  Street  Bridge  and  the  Lake  Shore  Bridge,  and  by 
Te«els  being  aground  several  very  bad  lumps  had  been  thrown  up,  so  that  it  was  well 
sigh  impassable  for  large  boats.  To  connect  the  deep  waters  auove  and  below  this 
shoal  your  project  of  a  channel  to  be  dredged  400  feet  wide  was  entered  upon  by  the 
U.S.  dredge  Maumee  this  spring.  Dredging  has  thus  far  been  confined  to  the  upper 
ead  of  the  shoal,  where  most  of  the  lumps  were  located,  and  the  full  widths  ox  400 
feet  for  a  length  of  about  800  feet  has  been  dredged  to  a  depth  of  18  to  21  feet.  The 
naainder  of  the  shoal  carries  16  to  16i  feet  at  mean  level  and  little  trouble  will 
sow  be  experienced. 

Very  respectfully,  Wm.  T.  Blunt. 

Aeeieiani  Engineer, 

I>nt.  Co].  Jaaed  a.  Smith, 

Corps  of  Engineer: 
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Ahatreuit  of  propo%ala  for  dredging  in  Straight  Channel,  through  Maumee  Bai 
hor,  Ohio,  received  and  opened  by  Lieut.  Col,  Jared  A.  Smith,  Corpe  of 
Cleveland,  Ohio,  on  Friday,  March  1,  1895,  at  2  o* clock  p.  m,,  standard  1i 
ance  toith  advertieement  dated  Febmary  1, 1895. 

[Net  amoant  aTailable  for  the  work,  $38,000  to  $40,000.] 


No. 


Name  and  address  of  bidder. 


Price  per  cul 

measu 

For  all   '  x?^ 
the      '  *i^ 

called  for.    *^ 


1 
2 
3 

4 
5 
6 
7 
8 


G.  H.  Breymaon  &  Bros.,  Toledo,  Ohio. . . 
CarkiD,  Stickney  &  Cram,  Detroit.  Mich. 

James  Rooney,  Toledo.  Ohio  * 

L.  P.  &  J.  A.  Smith  Co  ,  Cleveland,  Ohio. 
R.  J.  Cram.  Detroit,  Mich. 


JohD  Stang.  Lorain,  Ohio. 

".  Hinirst 
William  James  Daly,  Ogdensbnrg,  N.  T 


Edward  J. 


iton,  Buffalo,  X.Y. 


Ci 


*  Lowest  bid  received. 

Recommended  that  the  contract  be  awarded  to  Mr.  James  Roone 
Ohio,  his  bid,  in  the  agg^egat«,  being  the  lowest  and  considered  reasoi 
responsible. 

Abstract  of  contract  for  improving  harbor  at  Toledo,  Ohio,  in  force  during 

ending  June  SO,  1895. 

[Contract  with  James  Boonoy,  of  Toledo,  Ohio,  dated  March  12,  1895,  for  dredging  in 
nel.  through  Maumee  Bay,  Toledo  Harbor,  Ohio.] 


Location. 


Inner  section. 
Out«r  section 


Work  still  in  progress. 

Contract  time  for  completion,  November  30,  1895. 


COMMRRCIAI.  STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  c 
at  Toledo,  Ohio,  were  compiled  from  information  furnished  by  the  col 
toms  and  others : 


Receipts. 


222,382 
118.512 


Iron  ore 

CtMll 

Lumber t  109.881 

Sand 153,300 

Sugar 13. 988 

Plaxter  and  cement 11, 198 

Fruit \ 1,500 

Fish l.UOO 


Total 


691, 761 


Coal... 
Wheat . 
Com... 
Flour . . 
Timber 


ToUl 


Shipments. 


Total  freight  tonnage : 

1894 

1893 


Increase 


I    R   O    N    V   I     L    L   c' 


▲PPEKDIZ   M  M — ^BEPORT  OF  LIEUT.  COL.  SMITH. 


3081 


Vessels. 


Kumber.  |  Tonnage. 


Eatering '        2,077  966,431 

D^paffting |        2,040,        957.850 

TtCal  registered  tonnage : 

18M 1.924.281 

UB3 1.717.474 

Increase  206,807 

Draft  of  largeat  vessels  nsing  harbor,  17  feet.  Largest  vessels  do  not  load  to  full 
depth.  Vessels  arrive  drawing  15i  to  16|  feet  which,  if  fally  loaded,  would  draw  18 
to  20  feet. 

In  18d4  there  were  ten  regular  lines  of  boats  leaving  Toledo  as  a  terminus  carry- 
tDe  merchandise  and  passengers.  Some  report  at  custom-house  and  some  do  not  as 
foUows : 


Name  of  vessel . 


Detroit  and  Cleveland  Steam  Navigation  Line 
Co  : 

City  of  Alpena 

City  of  Maokinae 

GnunmoBd'a  Msekinac  Line : 

State  of  Michigan 

piora. . 

Bed  Star  Line: 

Idlewild 

Greyhound 

J.N.  Dewey  Line: 

Douglass 


Wkbaith  Line  (merchandise. 

&C.R«ynolds 

Geo.  J.  Gould 

Rossell  i$age 

J.C.Ganlt. 

Clover  Leaf  Line  (merchandise) 

J.  C.  Pridge«n.ir 

R  W.BIanchard 

Montreal  Line  (merchandise) : 

Three  boats  (Csnsdian) 

Toledo  and  Put  in  Bay  Line : 

City  of  Toledo 

Tp-nver  lines  (three) : 

Poor  boats 


Tonnage. 


1,735 
1,750 

736 
562 

863 
621 


1,896 
2.237 
1,224 
1,213 

1.212 
1,143 


1,004 


Tripe. 


Two  per  week 
do 


( 


One  per  week. 


X 


One  per  day. 


Two  per  day . 
.....do 


Weekly 

do 

.....do 

do 

do  .....   .. 

do 

Irregular 

One  per  day... 

Three  per  day 


Destination. 


Toledo  to  Mackinac. 
Do. 

Do. 
Do. 

Toledo  to  Detroit. 
Do. 

Toledo  to  Monroe. 
Do. 

Toleflo  to  Baffalu. 
Do. 
Do. 
Do. 

Do. 
Do. 

Montreal. 


MM  3. 

IMPROVEMENT  OF  PORT  CLINTON  HARBOR.  OHIO. 

Previous  to  1870  the  channel  at  the  entrance  to  this  harbor,  which  is 
in  the  moath  of  Portage  River,  was  narrow  and  crooked,  with  a  depth 
not  exceeding  5  feet.  In  that  year  an  examination  and  report  was 
made  in  compliance  with  requirement  of  the  river  and  harbor  act 
approved  July  11,  1870. 

The  sum  of  $10,000  was  expended  in  1872  and  1873  in  dredging  a 
channel  20  feet  wide  and  8  feet  deep  over  the  bar  and  constructing  a 
Mud  fence  to  prevent  filling  the  channel  by  drifting  sand. 

In  1875  it  became  apparent  that  the  channel  could  not  be  maintained 
without  piers  and  a  plan  was  adopted  for  constructing  piers  at  an  esti- 
mated cost  of  $122,000.  A  chea])er  constructic^i  was  subsequently 
adopted  and  tiie  estimate  was  modified  to  $90,000. 

Work  of  dredging  and  extension  of  piers  was  carried  on  under  various 
appropriations  until  1883.  The  last  work  ui>on  the  east  pier  was  an 
extension  of  150  feet  in  1882,  and  the  last  work  upon  west  pier  was  com- 
pleted August  30,  1883,  it  being  an  extension  of  150  feet.    The  subse- 
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quent  appropriations  have  "been  applied  to  repairs,  dredging,   and 
purchase  of  land. 

The  following  is  a  statement  of  the  amount  and  date  of  all  the  appro- 
priations for  this  improvement: 


July  10.  1872 $8,000 

July  10,  1872  (allotment) 2, 000 

March3, 1875 5,000 

August  14,  1876 5,000 

June  18, 1878 10,000 


August  2, 1882 $6,000 

August5,1886 2,000 

August  11. 1888 5,000 

September  19, 1890 3, 000 

July  13, 1892 10,000 


March3,1879 10,000  '   August  17, 1894 6,000 

Junel4,1880 5,000  i  

March3,1881 5,000  Total 82,000 

Amount  expended  to  June  30, 1894,  $75,315.53. 

Of  this  amount  $1,200  was  for  purchase  of  the  sand  point  from  which 
the  west  pier  starts,  the  purchase  being  made  in  conformity  to  act  of 
Congress. 

In  1882  the  east  pier  had  been  extended  to  a  point  2,180  feet  from 
shore,  and  in  1883  the  west  pier  was  extended  to  a  total  length  of  1,948 
feet  These  lengths  have  been  found  ample  for  all  necessities  to  the 
pi*esent  time.  Later  expenditures  have  been  mainly  for  dredging,  a  few 
repairs,  and  for  the  purchase  of  land. 

The  channel  is  ample  for  all  the  present  or  probable  future  necessities 
of  the  place.  The  piers  are,  however,  far  advanced  in  decay  and  are 
in  need  of  extensive  repairs.  Funds  now  available  will  be  expended 
in  repairing  the  piers  during  the  next  fiscal  year. 

It  is  recommended  that  the  amount  estimated  for  completion  of  proj- 
ect be  appropriated  and  applied  to  completing  the  repairs. 

Port  Clinton  has  no  extended  commerce.  It  is  a  place  where  there 
is  some  local  traffic  and  is  a  port  for  extensive  fisheries  on  the  lake. 

For  map  of  this  harbor  see  Keport  of  Chief  of  Engineers,  1894, 
opposite  page  2394. 

Port  Clintou  is  a  port  of  entry  iu  the  collertiou  district  of  Sandusky,  Ohio.  The 
nearest  work  of  defense  is  Fort  Wayne,  Mich.,  30  miles  distant,  and  the  nearest 
light-bouse  is  at  Green  Island,  10  miles  distant. 

Money  statement. 

July  1,  1894,  balance  unexpended $2,396.16 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 

8, 396. 16 
June  30,  1895,  amount  expended  during  fiscal  year 1, 961. 88 

July  1,  1895,  balance  unexpended 6, 434. 28 

Jnly  1 ,  1895,  outstanding  liabilities 42. 20 

July  1,  1895,  balance  available 6,392.08 


'  Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 

I  Amount  that  can  beprofitably  expended  in  iiscal  year  ending  June  30, 1897    21, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcli  3,  1893. 


COMMERCIAL  STATISTICS. 

The  following  atatistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Port  Clinton,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 

Receipts :  Todr. 

Cool sou 

Lumber 5. 167 

Fiiih 1.121 

Sand 79) 

IdUl 7,S78 
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Tona. 

383 

Irtu  freigkt  tomage : 

!•* 7.961 

MB Not  ^ven 


SbBBants 
uddIm 


V^BMelB. 


\kfaning 


Number. 


Tonnage. 


61  j  2,658 

56  2, 160 


18M 4.818 

UR Not  given 

Draft  of  largest  TesselB  uBiDg  harbor  12^  feet.    Jiargest  vessels  do  not  load  to  fall 
depth.    No  Dew  lines  of  transportation  have  been  established  during  the  year. 


M  M  4. 
IMPROVEMENT  OF  SANDUSKY  HARBOR,  OHIO. 

The  harbor  of  Sandusky^  Ohio,  is  iu  the  lower  part  of  Sandasky  Bay 
The  entire  bay  forms  a  Datura!  harbor,  separated  from  Lake  Erie  on 
the  north  and  uorthwest  by  a  loDg,  narrow  peninsula,  and  on  the  north- 
ast  by  anothef  peninsula,  known  as  Cedar  Point.  The  waters  of  the 
bay,  which  are  shallow,  being  in  general  but  8  to  12  feet  deep,  are 
farther  protected  from  the  effect  of  storms  on  the  lake  by  a  bar  which 
extends  across  the  entrance  to  the  bay,  except  a  small  distance  where 
tke  channel  passes  Cedar  Point.  The  depth  of  water  over  the  bar  is 
in  general  from  4  to  6  feet. 

Improvements  of  the  channel  were  first  inaugurated  in  1826,  when 
n  appropriation  of  $^0  was  made  for  a  survey.  The  first  appropria- 
tioQ  for  improvement  was  made  June  11, 1844.  The  appropriation  of 
Aagost  5, 1886,  was  the  seventeenth  for  improving  the  channel,  the 
total  amount  (excluding  survey  in  1826)  being  $280,080. 

Under  these  appropriations  improvements  were  made  as  necessities 
required  until  1888,  when  there  was  a  channel  of  about  15  feet  depth 
aeroBs  the  outer  bar,  and  thence  by  a  considerable  detour,  following  the 
old  channel  of  deepest  water  a  distance  of  3  miles  from  Cedar  Point, 
to  where  it  reached  the  channel  15  feet  deep  and  100  feet  wide  along 
the  city  front. 

In  1888  a  deeper  and  more  direct  channel  became  necessary  and  a 
project  was  adopted  to  dredge  a  straight  channel  200  feet  wide  and  17 
feet  deep  direct  from  Cedar  Point  to  the  east  end  of  channel  on  city 
front.    The  cost  of  this  channel  was  estimated  to  be  $96,712. 

Appropriations  were  made  for  this  improvement  as  follows : 

By  act  of  August  11,  1888 $40,000 

By  act  of  September  19,  1890 45,000 

By  act  of  July  IS,  1892 41,712 

Total 126,712 

Of  the  appropriation  of  August  11, 1888,  $5,000  was  made  applicable 
to  the  old  channel,  and  the  sum  of  $8,727.17  from  the  next  appropriation 
was  similarly  expended. 

ExpendStnies  on  both  channels,  1888  to  June  30,  1894,  including  con- 
Uogencies $112, 777. 88 
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At  the  close  of  the  last  fiscal  year  dredging  was  in  progress  under  a 
contract  for  completion  of  the  straight  channel  and  the  work  was 
nearly  finished. 

Expenditures  in  last  fiscal  year,  inplading  liabilities $33,947.53 

Dredging  was  continued  upon  the  straight  channel  until  August  31, 
1894,  when  it  was  completed.  The  amount  dredged  from  July  1  to 
August  31,  1894,  under  the  contract  was  67,664  cubic  yards. 

The  expense  of  the  channel,  including  all  contingencies,  was $112, 9S4. 83 

Part  of  the  excess  over  the  original  estimate  was  due  to  the  fact  that 
prices  by  contract  averaged  higher  than  they  were  estimated  and  to 
the  fact  that  the  number  of  cubic  yards  dredged  was  greater  than  the 
estimate  because  of  fill  from  sliding  in  of  banks  or  drift  before  the  work 
was  completed. 

The  appropriation  of  August  17, 1894,  was  for  '' continuing  improve- 
ment, $30,000,  $5,000  of  which  may  be  used  in  removing  shoal  at  outer 
approach  to  harbor,  and  the  Secretary  of  War  is  authorized  and 
directed,  in  his  discretion,  to  cause  a  survey,  if  necessary,  for  the  pur- 
pose, and  an  estimate  to  be  made  of  the  cost  of  further  necessary 
improvement  of  said  harbor,  including  the  channel  over  said  outer  bar.'' 

A  project  for  expenditure  of  funds  in  this  appropriation  >vas  sub- 
mitted in  a  letter  of  which  the  following  is  a  copy: 

United  States  Engineer- Office, 

Cleveland  J  Ohio^  August  22^  1S94. 

General:  In  compliance  with  request  in  Department  letter  dated 
August  20, 1894,  giving  notice  of  appropriations  for  rivers  and  harbors, 
I  have  to  submit  the  following  project  for  expenditure  of  $30,000  for 
improving  harbor  at  Sandusky,  Ohio. 

The  approved  project  for  a  straight  channel  at  Sandusky  Harbor  is 
now  nearly  completed,  and  in  a  few  days  it  will  be  completed  by  dredges 
now  employed  under  a  formal  contract.  I  inclose  herewith  a  tracing 
from  a  map  of  Sandusky  Harbor  to  explain  this  project  for  expenditure. 

The  straight  channel  is  between  the  outer  bar  and  the  chanoel  along 
city  front  known  as  the  dock  channel.  Both  the  outer  bar  and  dock 
channel  are  in  such  bad  condition  from  shoaling  that  vessels  can  not 
enter  nor  leave  the  harbor  properly  loaded.  Yesterday  a  large  vessel 
was  aground  on  the  bar.  The  necessity  for  immediate  relief  has  been 
most  urgently  represented  to  this  oflBce  by  parties  interested  in  the 
commerce  of  Sandusky. 

In  order  to  continue  the  improvement  in  such  manner  as  to  give  an 
immediate  benefit  I  recommend,  first,  that  the  amount  of  $5,000,  which 
is  authorized  to  be  expended  on  the  outer  bar,  shall  be  expended  in 
dredging  to  a  depth  of  18  feet  in  the  channel  marked  in  red  on  the 
tracing.  It  is  estimated  that  this  channel  may  be  made  100  feet  wide 
and  18  feet  deep  with  the  funds  available. 

1  recommend  that  the  balance  of  the  appropriation  ($25,000)  be 
expended  in  dredging  the  channel  along  the  dock  front,  as  shown  in 
red  on  the  tracing,  to  a  depth  of  17  feet.  The  amounts  to  be  expended, 
as  indicated  above,  include  all  contingencies  of  office  and  superintend- 
ence. 

The  parties  now  doing  the  work  are  willing  to  continue  the  dredging 
on  inside  channels  at  the  same  rates  as  are  now  received  under  the  con- 
tract which  was  let  at  an  exceptionally  low  rate  for  that  place  (13^ 
cents  per  yjird)  alter  advertising.  The  same  parties  will  immediately 
dredge  the  bar  at  16  cents  per  yard. 
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It  is  therefore  recommended  as  being  the  most  economical  and  advan- 
tageoQS  method  of  expenditure  to  carry  on  the  improvement  by  hired 
hbor  and  parchases  in  open  market,  thus  continuing  the  work  without 
iDtermption  and  obtaining  exceptionally  low  prices. 

If  done  by  contract  it  is  not  probable  that  any  better  prices  can  be 
obtained,  and  a  very  great  delay  would  necessarily  obtam  involving 
locouvenieDce  and  great  loss  to  the  shipping  interests. 
Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  Col.j  Corps  of  Engineers. 

The  recommendation  was  approved,  and  as  a  result  the  two  dredges 
Thieh  bad  been  employed  upon  the  straight  channel  continued  at  work 
vithout  interruption.  August  30, 1894,  one  of  the  dredges  commenced 
vork  on  the  outer  bar.  This  part  of  the  work  was  continued,  when 
weather  permitted,  until  December  11,  when  work  was  suspended  for 
the  winter.  Dredging  on  the  dock  channel  was  commenced  September 
1.  and  continued  until  December  11,1894.  Operations  were  resumed 
with  a  single  dredge  May  18, 1895,  and  continued,  except  an  interrup- 
tion of  about  one  week,  until  the  end  of  the  year. 

The  amounts  thus  far  removed  are  as  follows: 

Ffmu  bar,  U,404  cnbic  yards,  at  16  cents $2,304.64 

From  dock  channel,  74,641  cubic  yards,  at  13^  cents 10, 076. 55 

KHsoriDg  bowlders  in  dock  channel,  22  hours  55  minutes 256. 56 

:  Total 12,637.75 

i         Work  upon  the  channels  will  be  continued  until  available  funds  are 
I      expended. 

i        £ipen<li  tares  upon  the  work  since  completion  of  straight  channel,  includ- 

I  ing  liabilities $13,522.77 

In  compliance  with  the  requirements  of  the  river  and  harbor  act  of 
August  17,  1894,  a  report  was  submitted  to  the  Chief  of  Engineers 
ooder  date  of  December  1, 1894,  giving  a  statement  of  the  improvements 
necessary  for  Sandusky  Harbor  and  an  estimate  of  the  expense.  The 
c^timatetl  amount  to  complete  the  improvements  was  $225,000,  in  addi- 
tion to  amount  of  $30,000  appropriated  August  17, 1894;  total,  $255,000. 

The  report  was  published  in  House  Ex,  Doc.  No.  91,  Fifty-third 
Congress,  third  session. 

As  this  document  is  essential  to  a  proper  understanding  of  the  situa- 
tion at  Sandusky  Harbor,  a  copy  is  appended  hereto  as  part  of  this 
rejiort,  with  request  that  it  be  published  with  the  accompanying  map. 
Hie  straight  channel  will  be  marked  by  range  lights,  which  are  now 
being  constructed  under  direction  of  the  Light  House  Board. 

In  Jane,  1895,  Mr.  William  T.  Blunt,  assistant  engineer,  made  a  hydro- 
l^phic  survey  of  the  channels  at  Sandusky  Harbor;  the  soundings 
bave  been  platted,  and  drawings  of  sections  have  been  made  to  afford 
a  study  of  the  till  and  probable  cost  of  maintenance.  Considering  all 
the  conditions  the  fill  has  not  been  very  great.  The  banks  were  left 
vitb  the  natural  slope,  and  it  was  expected  that  they  would  wash  into 
the  channel  somewhat  under  the  action  of  waves  and  the  force  of  water 
thrown  from  the  wheels  of  passing  steamers.  The  fill  will  naturally 
become  less  as  the  channel  banks  become  more  nearly  horizontal. 

For  a  more  complete  explanation  of  the  depths  and  the  fill  in  the 
ebannel  Mr.  Blnnt's  report  is  appended  with  the  sheet  of  typical  cross 
isectiuus,  to  which  attention  is  invited. 


s 
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Sandnsky  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.    There  is  a 
house  on  Cedar  Point,  with  a  tixed  white  light  of  the  fifth  order,  and  three        _ 
lights  within  the  bay.    Fort  Wayne,  Mich.,  below  Detroit,  is  the  nearest  work  of 
defense. 

Money  statement 

July  1,1894,  balance  unexpended $20,391.81 

Amount  appropriated  by  act  of  August  17, 1894 30, 000. 00 

Deposited  by  L.  C.  Overman 25. 00 

50,416.81 
June  30, 1895,  amount  expended  during  fiscal  year 32, 125. 84 

July  1, 1895,  balance  uuexpended 18,290.97 

July  1,1895,  outstanding  liabilities 1,821.69 

July  1, 1895,  balance  available 16,469.28 


'Amount  (estimat'Od)  reqnireil  for  completion  of  existin^^  project 22-5,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  150, 000. 00 
^  Submitted  in  compliance)  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1888. 


REPORT  ON  THE  COST  OF  FURTHER  NECESSARY  IMPROVE^IENT  OF 
HARBOR  AT  SANDUSKY,  OHIO,  INCLUDING  THE  (>'HANNEL  OVER  THE 
OUTER  BAR. 

[Priutecl  in  Tlouse  Ex.  Doc.  No.  91.  Fil'ty-tbirtl  CungrfHii.  third  Mssiou.  | 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  4,  J894. 

Sir:  The  river  and  harbor  act  of  August  17,  1894,  iu  the  item  con- 
taiuiag  an  appropriation  for  iuiproving  harbor  at  Saudusky,  Ohio, 
authorizes  and  directs  the  Secretary  of  War,  in  his  discretion,  to 
can^e  a  survey,  if  necessary  for  the  purpose,  and  an  estimate  to  be 
made  of  the  cost  of  further  necessary  improvement  of  said  harbor, 
including  the  channel  over  said  outer  bar. 

Instructions  having  been  given  by  the  Secretary  of  War  for  the 
preparation  of  plans  and  estimates  of  cost  of  improvement  contem- 
plated by  the  act,  I  have  now  to  submit  the  accompanying  copy  of 
report  of  December  1,  1894,  on  the  subject  by  Lieut.  Col.  Jared  A. 
Smith,  Corps  of  Engineers,  in  which  he  presents  an  estimate  amount- 
ing to  $225,000  as  the  sum  required  to  complete  the  improvements 
proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Briy.  Gen,,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  lieut.  col.  jared  a.  smith,  corps  of  engineers. 

United  Sjates  Engineer  Office, 

Clevela7idy  Ohio,  December  i,  1894. 

General:  In  compliance  with  request  in  letter  dated  September 
20,  1894,  I  submit  a  plan  and  estimate  of  cost  of  further  necessary 
improvement  of  Sandusky  Harbor,  Ohio,  including  the  channel  over 
the  outer  bar. 
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For  the  purpose  of  makiDg  a  plau  and  estimate  of  the  cost  of  farther 
Koeasary  improvements,  the  maps  now  in  the  office  are  considered  to 
be  safficiently  near  to  represent  all  essential  conditions.  The  condi- 
tioDS  are,  however,  subject  to  more  or  less  of  variation  from  time  to 
time,  so  that  an  estimate  of  quantities,  based  upon  soundings  at  any 
definite  time,  would  be  subject  to  corresponding  modification  before 
the  work  could  ordinarily  be  completed. 

The  maps  from  latest  surveys  are  therefore  considered  as  good  for 
the  purxx>8e  as  though  made  from  a  special  survey  at  this  time. 

The  last  project  of  improvement,  which  was  completed  during  the 
•eason  of  1894,  consisted  of  a  straight  channel  200  feet  wide  on  the 
bottom  and  17  feet  deep  from  Cedar  Point  to  the  easterly  extremity  of 
Ihe  dock  channel,  ^o  work  for  maintenance  or  improvement  had,  until 
recently,  been  done  u}>on  the  outer  bar  nor  upon  the  dock  channel  for 
^reral  years,  and  during  that  time  various  causes  operated  to  fill  the 
channels.  The  channel  over  the  outer  bar  was  not  only  narrow  but 
WIS  crooked,  and  only  a  portion  of  it  was  marked  by  the  range  lights 
on  Cedar  Point,  so  that  vessels  could  not  follow  the  line  of  deepest 
water  and  they  frequently  went  aground. 

The  dock  channel  had  become  very  shoal  in  some  places,  and  vessels 
drawing  to  exceed  13  feet  found  great  diihcnlty  in  reaching  any  of  the 
upper  wharves.  As  none  of  the  wharves  can  be  reached  by  steamers 
^m  the  lake  without  passing  over  the  outer  bar,  and  but  few  can  be 
reached  without  traversing  more  or  less  of  the  dock  channel,  the  com- 
pletion of  the  straight  channel  intermediate  between  the  outer  bar  and 
dock  channel  can  not  produce  any  important  result  until  the  other 
ehannels  are  improved. 

To  accompany  and  explain  this  report  I  tbrward,  in  a  separate  pack- 
age by  this  mail,  a  tracing  of  a  chart  of  Sandusky  Bay,*  showing  the 
location  of  the  various  channels  and  of  the  further  improvements  which 
are  considered  necessary. 

To  make  a  plan  of  improvement  for  Sandusky  Harbor  which  shall 
afford  a  permanent  channel  of  good  depth  over  the  outer  bar  may  per- 
haps be  a  problem  which  can  not  be  definitely  solved  in  advance,  but 
after  a  most  careful  study  of  both  general  and  local  conditions  the  plan 
recommended  is  believed  to  be  as  good  as  can  be  devised.  The  general 
features  in  outline  and  depth  in  the  lower  part  of  Sandusky  Bay  are 
ihown  uxM>n  the  map.* 

The  natnral  outflow  into  Lake  Erie,  due  to  tributaries  flowing  into 
Sandusky  Bay,  is  too  small  to  produce  any  scouring  efl'ect  upon  the  bar, 
which  is  about  1^  miles  long  between  Cedar  Point  and  Sand  Point. 
That  there  is  a  very  strong  current  and  consequent  scour  at  times  from 
aome  cause  is  at  once  apparent  on  examining  the  map.  Across  the 
end  of  Cedar  Point,  and  nearly  at  right  angles  thereto,  is  a  channel 
a)N>nt  400  feet  wide  and  nearly  1  mile  in  length  where  the  depth  exceeds 
18  feet,  and  in  the  middle  directly  opposite  the  point  of  land  the  depth 
is  as  great  as  40  feet.  Effects  of  the  currents  through  this  channel, 
known  as  the  '^  Deep  Hole,"  are  shown  in  the  contours  on  the  bars  at 
both  its  extremities. 

The  outer  end  of  the  new  straight  channel  is  entered  from  the  "  Deep 
Hole''  and  the  shallow  part  of  outer  bar  is  between  the  "  Deep  Hole" 
aDd  the  deep  water  of  the  lake.  This  is  the  place  where  the  deepest 
ebannel  is  needed.  A  channel  of  17  feet  depth  inside,  where  the  water 
is  smooth,  will  safely  float  a  vessel  of  nearly  17  feet  draft  of  water,  but 

•  Omitted.    Priotecl  in  House  Kx.  Uoc.  No. 91,  Fifty-third  (Jongrew,  thinl  seaaion. 
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the  same  vessel  would  strike  the  bottom  on  the  bar  in  a  much  greater 
depth  wheu  crossiug  it  with  a  heavy  sea  from  the  lake.  The  same  prin- 
ciple is  true  with  respect  to  width.  lu  still  water  vessels  may  be  easily 
handled  in  a  comparatively  narrow  channel,  but  in  such  a  channel 
reached  by  seas  from  the  lake  they  can  not  be  safely  guided. 

An  interesting  phenomenon  in  Lake  Erie  is  the  great  change  in  the 
level  of  the  surface  at  various  points  owing  to  thedirection  of  the  winds. 
All  strong  easterly  winds  raise  the  level  of  the  lake  at  Sandusky,  and 
in  fact,  in  nearly  all  the  westerly  half  of  the  lake,  while  lowering  the 
level  at  easterly  points.  All  strong  westerly  winds  lower  the  level  of 
the  lake  at  Ashtabula  and  at  all  points  westward  (as  observed  on  the 
south  shore)  and  raise  the  level  at  Gonneaut  and  all  points  eastward. 

In  easterly  winds  at  the  entrance  to  Sandusky  Bay  the  currents 
along  the  shore  are  very  slight,  and  the  rising  water  of  the  lake  flows 
over  the  entire  bar  between  Cedar  Point  and  Sand  Point,  thus  raising 
the  level  of  the  water  in  the  upper  and  lower  bays.  Wlien  a  strong 
wind  blows  from  west  or  northwest  points,  the  currents  along  the  shore 
from  west  to  east  at  all  points  from  Ashtabula  westward  are  very 
strong  and  the  surface  level  falls  rapidly. 

At  Monroe,  in  the  west)  end  of  the  lake,  the  level  has  fallen  7  feet 
below  the  mean  level  twice  in  the  past  two  years,  and  has  risen  about 
5  feet  above  mean  level  as  the  effect  of  winds.  These  results  occur  in 
the  space  of  a  few  hours. 

At  the  entrance  to  Sandusky  Bay  the  diiference  of  level  from  winds 
is  less  than  at  Monroe,  but  it  is  sufficient  to  produce  very  great  effects. 

The  rapid  lowering  of  the  lake  level  in  heavy  westerly  winds  causes 
the  water  to  flow  with  a  strong  current  from  the  bay  into  the  lake,  and 
the  shore  currents  from  west  to  east,  aided  by  the  contours  of  the  bay, 
control  the  outflowing  waters  in  such  way  as-  to  scour  the  *^  Deep 
Hole  "  channel. 

After  giving  the  matter  much  observation  and  study,  I  have  con- 
cluded that  if  Cedar  Point  were  widened  toward  the  lake,  or  the  same 
effect  were  produced  by  a  jetty  from  Cedar  Point  into  the  lake,  the 
^'Deep  Hole  ^' would  sWely  be  extended  in  the  same  direction.  The 
encroachments  on  the  channel  over  th<^  bar  come  from  the  westward, 
and  it  is  probable  that  at  some  future  day  a  detached  dike  or  break- 
water on  the  west  side  may  be  found  necessary  to  protect  the  channel. 

The  locations  of  the  jetty  and  dike  are  shown  upon  the  map.  It  is 
proposed  to  construct  these  works  of  brush  mattresses  loaded  with 
heavy  riprap  stone. 

The  further  improvements  which  are  essential  to  the  business  of  San- 
dusky Harbor  are,  as  before  indicated,  a  better  channel  over  i^e  bar 
and  a  deeper  and  wider  channel  along  the  city  front  over  the  line  of 
old  dock  channel. 

The  channel  over  the  bar  should  have  a  width  not  less  than  300  fe^t 
and  a  depth  not  less  than  18  feet;  a  greater  depth  is  desirable,  but  it 
is  perhaps  too  much  to  count  upon  at  present.  The  channel  along  tlie 
dock  front  should  have  a  width  of  200  feet  and  a  depth  not  less  than 
17  feet. 

The  straight  channel  at  its  outer  end  shows  effects  of  shoaling  by 
the  currente  which  run  obliquely  across  the  channel  at  that  place. 
To  obviate  some  of  the  effects  of  the  currents  it  is  therefore  proposed 
to  widen  the  straight  channel  at  that  end.  At  the  inner  end  of  straight 
channel  a  similar  widening  is  necessary,  to  prevent  interference  or  col- 
lision with  vessels  at  the  wharves  outside  the  bend.  The  straight 
channel  thus  far  dredged  is  200  feet  wide  on  the  bottom,  with  natural 
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sbpes.  As  soon  as  this  channel  is  much  used  by  steamers  the  banks 
fill  wash  down,  making  fatter  slopes  and  narrowing  the  channel  of  17 
ict  depth.  To  give  the  channel  of  17  feet  depth  a  permanent  width 
of  200  feet  will  therefore  require  dredging  along  the  outer  edges  as 
the  slopes  are  washed  down.  An  estimate  for  this  dredging  is  included 
rith  that  for  further  necessary  improvements. 

The  river  and  harbor  act  of  August  17, 1894,  made  an  appropriation 
of  $30,000  for  continuing  the  improvement  of  Sandusky  Harbor,  and 
provided  that  $5,000  of  the  amount  may  be  used  in  removing  shoal  at 
oater  approach  to  harbor. 

A  recommendation  to  expend  the  appropriation  in  improving  the 
dtannel  over  outer  bar  and  the  dock  channel,  by  dredging,  was  approved 
bjr  the  Chief  of  Engineers,  and  that  work  is  now  in  progress. 

The  amount  remaining  to  complete  the  improvements  here  recom- 
nended,  after  expenditure  of  the  appropriation  of  August  17,  1894,  is 
estimated  as  follows: 

Dredging  channel  300  feet  wide  and  18  feet  deep  oyer  oater  bar,  200,000  cubic 

jftrds,  measnred  in  scows,  at  18  cents $36,000 

CoDstructing  jetty,  2,500  feet  loug,at$20 50,000 

Constructing  dike,  2,500  feet  long,  at  $25 62,500 

Dredging  straight  channel  slopes  and  widening  at  both  ends,  200,000  cubic 

Tarda,  at  14  cents 28,000 

Dredging  dock  channel,  6,500  feet  long,  to  width  of  200  feet  and  depth  of  17 

feet,  200,000  cubic  yarids  hard  material  and  stones,  at  16  cents 32, 000 

Eagineerlug,  superintendence,  etc 16,500 

Total 225,000 

It  should  be  observed  that  this  estimate  covers  original  cost  of  con- 
struction only,  and  does  not  provide  for  expense  of  maintenance  by 
dredging  or  otherwise. 

Very  respectfully,  your  obedient  servant, 

J  ABED  A.  Smith, 
Lieut.  Col. J  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A. 


REPORT  OF   MR.    WILLIAM  T.    BLUNT,    ASSISTANT  ENGINEER. 

Cleveland,  Ohio,  June  30,  lS9o. 

Sir  :  I  have  the  honor  to  transmit  herewith  tracings  relating  to  SancluHky  Hurbori 
Ohio,  as  follows : 

Soandiniics  on  outer  bar,  May  and  Jnne,  1895.'* 

Sonndings  on  straight  channel,  Jnne,  1895.* 

Soundings  on  dock  channel,  May,  18^.* 

Soundings  on  dock  channel,  short  line  extension,  Jnne,  1895.* 

Typical  cross  sections  on  straight  channel,  and  to  make  the  following  report  upon 
tb<?  same. 

All  depths  herein  mentioned  are  at  mean  level  of  Lake  Erie,  1860-1875,  which  is 
the  datum  plane  used  on  Lake  Survey  charts. 

Onter  bar. — The  channel  dredged  in  1894  under  contract  shows  now  from  17  to  21 
feet  depth.  All  that  dredging  was  done  within  the  lines  of  the  recently  approved 
project  for  a  straight  cut  while  following  the  channel  now  in  use.  The  Li;^ht-Hous6 
Board  has  so  altered  the  positions  and  increased  the  number  of  channel  buoys  that 
DO  trouble  should  be  experienced  in  crossing  the  bar.  Even  with  the  water  1  foot 
below  mean  leyel,  aa  it  is  this  year,  there  is  everywhere  a  channel  of  16^  feet,  and 
while  without  doubt  this  portion  of  the  work  sliould  be  deeper  than  that  inside 
the  harbor,  it  is  probable  that  the  small  appropriation  available  this  season  will 
be  more  advantageously  used  on  the  inner  harbor. 


*  Kot  forwarded. 
ENG  95 194 
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Straight  channel. — The  original  dredging  of  this  channel  was  only  completed  : 
fall  of  1894 ;  that  is,  the  entire  area  had  then  been  dredged.  Owing  to  small  a 
priations  the  work  bad  been  d\>  tributed  over  many  seasons,  and  the  resulting  d 
are  not  as  regular  as  might  otherwise  be  expected.  Sounding  were  taken  ov* 
entire  length  on  June  14  and  18,  1895,  and  are  shown  on  tracing.  Over  the  ^] 
part  the  depths  are  from  17  to  19  feet,  and  where  less  than  17  feet  we  generally 
16  feet  and  better,  with  narrow  ridges  having  15  to  16  feet.  Material  is  sand,  g:. 
and  mud,  and  these  ridges  will  tend  to  dissipate  into  the  deeper  portions. 

On  the  sheet  of  "Typical  cross  sections"  the  length  of  the  channel  is  divide^ 
three  portions,  viz :  The  mouth,  at  junction  with  *'Deep  Hole"  outside  the  "  W 
Ground,''  a  length  of  800  feet;  the  bar,  through  the  crest  of  the  **  Middle  Gro 
2,400  feet  long;  inside  the  bar,  from  the  ^*  Middle  Ground"  across  the  flat  bay  ' 
city  front. 

Over  the  tirst-mentioned  800  feet  no  dredging  has  been  done  since  November, 
so  that  we  can  compare  three  sets  of  soundings.  There  is  a  fill  over  this  arei 
little  over  1  foot  since  November,  1893,  apparently  through  a  tendency  of  the  ** 
Hole"  to  rebuild  it<s  walls.  A  fill  of  nine-tenths  of  a  foot  occurred  between  N^ 
ber,  1893.  and  June,  1894,  while  in  the  past  year,  June,  1894,  to  June,  1895,  tl 
was  only  two- tenths  of  a  foot.  This  may  indicate  the  approaching  limit  of  cc 
bcour. 

In  contrast  with  this,  we  find  on  the  other  two  portions  above  mentioned — thi 
the  bar  with  4  to  5  feet  depth  on  its  crest  and  across  the  bay  to  t^e  city  front — 
tically  no  change  either  in  the  banks  or  bottom  during  the  nine,  eleven,  or  t' 
months  elapsed  since  dredging.  The  soundings  of  1894  were  made  either  in 
July,  or  September  after  dredges  had  finished  in  various  localities,  so  that  they 
represent  the  condition  as  left  by  dredging.  Making  due  allowance  for  slight  ii 
fections  in  location,  it  is  quite  remarkable  how  the  two  sets  of  sections  follow 
other. 

Quite  strong  currents  through  the  channel  are  induced  by  strong  winds,  an< 
seldom  that  a  movement  can  not  be  detected  either  in  or  out.  It  is  quite  pro 
that  the  currents  are  sufficient  to  usually  keep  the  channel  clear  (as  was  indi 
when  soundings  of  July  1,  1893,  were  found  to  show  from  16  to  18  feet  dept 
dredging  having  been  done  since  October,  1891),  until  near  entrance  to  Deep 
where  countercurrents  are  met  to  cause  eddies  and  shoaling. 

The  following  tabular  statement  is  based  on  the  same  soundings  as  is  the  chi 

cross  sections : 

AT  MOUTH. 


Line  0 +200 

+  400 
+  600 
fSOO 

Total 


1893. 


1894. 


Number 

of  Bound- 

ings. 


Averaffft  !  Number 


22 
18 
21 

20 


FMt. 

17.5 
17.4 
17.2 
17.2 


81 


17.33 


Average 
depth. 


1895. 


20 
18 
22 
17 


Feet. 
16.5 
16.5 
16.2 
16.5 


77 


16.43 


Number 

of  sound- 

iiigB. 


18 
21 
18 
20 


77 


At 
dc 


THROUGH  BAR  AND  BAY. 


1894. 


Lino  2, 0+1600  Bar 
3, 0  +  2400  Bar 
4,0-h3200Bar 
5, 0  +  4000  Bay 
6.0^4800  Bay 
7. 0+5000  Bay 
8.0+6400  Bay 
9. 0+7200  Bay 

10,0+8000  ...'. 

11, 0+8800  Bay 

Total 


Number  i    *        • 
of  sound-  ^.3»«« 


19 
19 
21 
22 
21 
18 
21 
20 
20 
18 


199 


Feet. 
17.2 
17.8 
17.9 
17.7 
17.6 
17.0 
17.4 
17.6 
17.5 
17.2 


17.48 


1896. 


Number 
of  sound- 
ings. 


19 
22 
21 
21 
19 
22 
20 
20 
19 
20 


203 


At 
d€ 


Tliese  lines  are  selected  at  regular  intervals  and  are  indicative  of  the  oondlti 
entire  channel. 
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Ihdk  cAttimel. — ^The  ohftoDel  has  been  redredged  during  the  past  fiscal  year  to  a 
width  of  89  feet  from  its  junction  with  the  straight  channel  at  the  Baltimore  and 
Ohio  Railroad  wharres  westward  along  the  city  fiont  to  Ayers  Wharf.  Depths  are 
DOW  17  to  20  feet.  Its  extension  westward  to  the  Colnmbns,  Sandusky  and  Hocking 
Ssilroad  (commonly  called  the  ''Short  Line^')  wharves,  2,700  feet,  having  been 
tpproved  io  December,  1894,  the  dredge,  under  contract  with  Carkin,  Stickney  db 
Cnm  Company,  is  now  at  work  on  this  extension.  In  1892  the  Short  Line  dredged  a 
eluuinel  60  feet  wide  and  18  feet  deep  to  connect  the  old  dock  channel  with>their 
wharves.  This  cut  has  now  filled  so  that  along  its  center  line  there  is  about  15  to 
16  feet  depth,  with  14  to  15  on  the  sides.  This  cut  will  first  be  cleared  out  to  make 
ittvailable  for  present  needs  of  commerce  before  the  work  of  widening  begins. 
Very  respectfully, 

Wm.  T.  Blunt,  A89i9taHt  Engineer^ 
Col.  Jared  a.  Smith, 

Corps  of  Engineers. 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1894,  relative  to  the  commerce  of  the  harbor 
tt  Sandaskv,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  ancf  others . 


Articles. 


BECKIPTS. 


Lunber. 
IrDBora. 


Pnlpwood... 

SlOM 

llerebttidiM 

Plah 

PigiroD 


63,548 

26.868 

60,000 

43, 720 

26,250 

8,675 

2,468 

600 


Total I    232,129 

I 


Coal 
Merchandise 


Total 


356,613 
11.712 


368,325 


Total  freight  tonnafm : 

\m 600,454 

424,280 


Increase , 176,174 


Entering  . 
Bepertiog 


655,400 
664,000 


Total  r^iaiered  tonnage : 

MM 1,319,400 

L  524. 183 


\ 204.783 

Draft  of  largest  vessels  using  harbor,  17  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  lines  of  transportation  have  been  established  during  the  year. 


«  M  M  5* 

IMPROVEMENT  OF  SANDUSKY  RIVER,  OHIO. 

The  Sandasky  Kiver  rises  in  Richland  County,  Ohio,  and  empties 
into  the  upper  end  of  Sandusky  Bay,  about  14j^  miles  by  the  channel 
of  the  bay  to  Lake  Erie. 

Fremont,  at  the  head  of  navigation,  18  miles  from  the  bay,  is  a  city 
of  about  9,000  inhabitants  and  the  market  town  of  a  large  area. 
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In  1867  and  1872  appropriations  amounting  to  $30,000  were  made  for 
improving  the  river. 

In  1880  a  project  was  adopted  for  dredging  a  channel  100  feet  wide 
and  9  feet  deep  through  several  bars  between  Fremont  and  the  depth 
of  9  feet  in  Sandusky  Bay.    The  estimated  cost  was  $44,000. 

The  following  appropriations  were  made  after  the  adoption  of  the 
project: 

June  14, 1880 $10,000.00 

March  3,  1881 7,500.00 

August  2,  1882 4,000.00 

September  19,  1890 1,500.00 

July  13,  1892 5.000.00 

Total 28,000.00 

Amount  expended  and  incurred  to  June  30,  1894 27, 859. 04 

Expended  in  last  fiscal  year 140. 96 

The  improvements  thus  far  have  consisted  in  dredging  through  bars, 
the  largest  part  of  which  is  at  the  mouth  of  the  river.  The  dredging 
has  been  done  in  installments  at  intervals  of  from  one  year  to  eight 
years,  and  as  a  result  some  of  the  places  first  dredged  had  refilled  and 
required  redredging  before  other  parts  had  been  reached. 

The  last  dredging  through  the  bar  at  mouth  of  the  river  was  late  in 
the  season  of  1893,  when  a  narrow  channel  was  dredged  to  a  depth  of 
10  feet.  In  June,  1894,  less  than  two  years,  the  channel  over  bar  had 
filled  from  1  foot  to  1  ^  feet  since  it  was  dredged. 

The  channels  would  doubtless  remain  longer  were  there  frequent 
passing  steamers  to  keep  the  bottom  stirred  up;  the  traffic  is,  however, 
so  small  as  to  be  hardly  worth  a  mention. 

To  make  a  good,  navigable  channel  from  the  bay  to  Sandusky  would 
now  require  as  much  labor  as  it  would  have  done  before  any  appropria- 
tion had  been  expended,  and  to  render  any  such  channel  reasonably 
permanent  would  require  some  works  of  construction  to  change  the 
existing  conditions.  The  cost  of  such  works  would  far  outweigh  any 
possible  benefits. 

There  is  really  no  commerce  on  the  river,  and  the  passage  of  a  boat 
with  freight  or  passengers  is  so  unfrequent  that  the  cost  of  maintain- 
ing a  channel  of  9  or  10  feet  depth  would  be  more  than  the  total  receipts 
for  freight  and  passengers. 

The  expenditures  of  the  last  year  have  been  mainly  for  expenses 
of  the  previous  year,  and  the  small  balance  has  been  expended  for 
necessary  examination  and  office  work. 

Fremont,  the  head  of  navigation,  is  in  the  collection  district  of  Sandusky,  Ohio. 
The  nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay.  Fort 
Wayne,  near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

Money  statement, 

July  1,  1894,  halance  unexpended $550.07 

June  SfO,  1895,  amount  expended  during  fiscal  year 550. 07 


M  M  6. 
IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

The  Huron  Eiver  empties  into  Lake  Erie  at  a  point  about  10  miles 
east  of  Sandusky. 

•   In  1826,  when  the  mouth  of  the  river  was  closed  by  a  sand  bar,  a 
plan  of  improvement  was  adopted,  consisting  of  parallel  piers  140  feet 
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apart  to  confine  and  protect  the  channel.  The  plan  was  modified  and 
extended  from  time  to  time  as  the  demands  of  commerce  required. 

Previous  to  the  approval  of  latest  plan  in  1890,  twenty-two  appro- 
priations had  been  made  and  expended  for  this  improvement.  The 
aggregate  of  these  appropriations  from  1826  to  1888,  inclusive,  was 
$123,273.71. 

The  expenditure  of  this  sum  had  resulted  in  extending  the  piers  to 
a  depth  of  about  14  feet  in  the  lake,  in  the  maintenance  of  piers  and 
channel  for  more  than  sixty  years,  and  in  a  recent  dredging  of  channel 
to  a  depth  of  15.7  feet. 

It  should  be  explained  that  the  contours  of  depth  in  the  lake  vary  in 
position  somewhat  from  year  to  year,  especially  in  the  vicinity  of  the 
months  of  streams  which  bring  down  sand  and  mud,  and  near  piers 
which  stop  the  movement  of  drift  along  the  shore. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  for 
"Improving  harbor  at  Huron,  Ohio:  Continuing  improvement  in 
amended  project  to  give  16  feet  depth  at  low  water,  $16,000." 

In  compliance  with  this  act  apian  and  estimate  of  cost  of  extending 
piers  to  a  depth  of  16  feet  in  the  lake  was  made  in  1890,  and  revised  in 
1893,  after  240  feet  of  the  pier  had  been  completed. 

The  revised  estimate  is  as  follows : 

Extending  east  pier  640  feet,  and  west  pier  600  feet,  1,240  feet,  at  $92.. .  $114, 080 
Contingencies  of  all  kinds 10, 920 

Total  for  work  remaining  to  be  done  in  1893 125, 000 

To  this  should  be  added  actual  cost  of  240  feet  built  in  1891  and  1893 
(see  Report  of  Chief  Engineers,  1894,  p.  2401) 20,000 

Total 145,000 

This  estimate  has  of  necessity  covered  only  the  original  cost  of  piers, 
leaving  repairs  and  maiotenance  of  channel  to  be  provided  for  from 
available  fnnds  whenever  necessary. 

Appropriations  for  this  work  have  been  made  as  follows: 

Byaeiof  September  19, 1890 $16,000.00' 

By  act  of  July  13,  1892 15,000.00 

^actof  August  17,  1894 10,000.00 

Total 41,000.00 

Amount  expended  and  incurred  to  June  30, 1894 29,856.55 

In  addition  to  the  extension  of  80  feet  to  east  pier,  and  160  feet  to 
west  pier,  the  superstructure  of  west  pier  had  been  entirely  rebuilt 
in  two  places,  180  feet  long  and  108  feet  long,  respectively;  some  minor 
repairs  had  been  made,  and  the  channel  had  been  dredged  to  the  full 
depth  of  16  feet  in  1891. 

AjDOunt  expended  and  incurred  iu  last  fiscal  year $1, 170.11 

July  1,  1894,  a  contract  for  dredging  the  bar  was  outstanding  with 
Messrs.  Sadler  &  Allen,  of  Detroit,  Mich.  Dredging  was  commenced 
July  2,  and  completed  July  14, 1894.  The  channel  over  the  bar  was 
deepened  to  17  feet  by  the  removal  of  4,000  cubic  yards  of  material. 
This  is  the  first  dredging  at  Huron  since  1891,  which  indicates  that  in 
point  of  freedom  from  bars  the  conditions  at  Huron  Harbor  are  excep- 
tionally favorable. 

On  January  21, 1895,  proposals  were  invited  by  public  advertisement 
for  extending  the  east  pier  at  Huron  72  feet. 
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Bids  were  opened  February  12, 1895,  and  a  contract  for  the  work  was 
awarded  to  Mr.  John  Stang,  of  Lorain,  Ohio,  in  connection  with  the 
similar  work  at  Black  River  Harbor.  On  June  30, 1895,  the  contractor 
had  completely  constructed  the  single  crib  72  feet  long  and  it  was  ready 
to  sink  as  soon  as  stone  should  be  received.  Great  advantage  has 
resulted  at  other  places  from  making  the  cribs  as  long  as  practicable, 
and  the  only  limit  of  length  which  will  be  advantageous  is  such  a«  is 
caused  by  the  practical  difficulty  of  sinking  in  place  and  filling  with 
stone  in  a  single  day.  At  Ashtabula  Harbor,  in  1893,  a  length  of  240 
feet  was  placed  in  a  single  crib  to  great  advantage.  At  Huron  Harbor 
the  limit  of  length  has  been  determined  by  the  cost.  Heretofore  in 
constructing  extensions  to  piers  it  has  been  customary  to  build  the 
superstructure  of  the  new  work  to  extend  over  the  old  by  ^'racking 
back."  This  was  done  to  secure  the  end  of  new  work  in  such  manner 
as  to  prevent  lateral  movement.  The  method,  however,  adds  to  the 
expense  and  introduces  the  fault  that  the  cribs  of  the  new  work  in 
settling  may  be  separated  from  the  superstructure  which  is  supported 
at  one  end  upon  work  previously  built.  Injury  from  this  cause  has  been 
observed,  so  that  the  new  works  are  now-made  to  abut  fairly  without 
joining  the  old. 

Of  the  last  appropriation  it  is  proposed  to  expend  about  $7,500  upon 
the  project  for  extension  of  piers,  and  the  remaining  $2,500  upon  such 
dredging  as  may  be  needed  and  upon  repairs.  The  extension  of  piers 
will  be  completed  on  or  before  the  end  of  August. 

A  survey  of  the  channel  made  in  June,  1895,  showed  that  between 
the  piers  the  depths  generally  exceeded  18  feet  except  at  the  outer  end 
where  the  depth  was  but  17.3  feet.  A  small  bar  was  found  forming 
outside  the  end  of  east  pier  and  extending  across  the  channel  with  a 
least  depth  of  14.7  feet  on  the  side  and  15.8  feet  in  mid-channel.  Dredg- 
ing to  some  small  extent  will  doubtless  be  required  during  the  ensuing 
year. 

Huron  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  Fort  Wayne,  Mioh., 
about  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  white  light 
of  the  fburth  order  on  the  outer  end  of  the  west  pier. 

Money  statement. 

Jnly  1,  1894,  balance  unexpended $1, 160. 12 

Amount  appropriated  by  act  of  Augfust  17,  1894 10, 000. 00 


11, 160. 12 
Jane  30,  1895,  amount  expended  during  fiscal  year 1, 071. 44 


July  1,  1895,  balance  unexpended 10,088.68 

July  1,  1895,  outstanding  liabilities $98.  67 

July  1,  1895,  amount  covered  by  uncompleted  contracts 6, 390. 86 

6, 489. 53 


July  1,  1895,  balance  available 3, 599. 15 


'  Amount  (estimated)  required  for  completion  of  existing  project 117, 500. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30,1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1  866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Akiraci  of  proposals  far  extension  of  pier,  improving  harbor  at  Huron,  Ohio,  received  and 
•petted  htt  Lieut.Col.  Jared  A.  Smith.  Corps  of  Engineers, at  Cleveland,  Ohio,  on  Tuesday, 
f^mar'i/  12,  1895,  at  2  o^clock  p.  m.,  standard  time,  in  accordance  toith  advertisement 
dslcd  January  21,  1895, 

[Net  amount  available  for  thu  work.  $7,500.] 


No 


Kam«  and  address uf 
bidder. 


Quartos  A.  Gillmore, 
Lorain,  Ohio , 

John  Stang,  Lorain, 
Ohio... 


I 


Hem 

White 

lock 

pine 

tim- 

tim- 

ber. 

ber. 

White 
oak 
tim- 
ber. 


Stone, 

per 

cord. 


Iron 
plates. 

per 
pound. 


(23. 00  1133. 00 
23.00  i  33.00 


$40.00 
40.00 


$5  75 

5.75 


Drift 
bolts, 
per 

XK>UDd. 


Spikes, 

per 
pound. 


$0.06 
.04 


$0.03 
.03 


$0.04 
.04 


Scsew 

Dredg- 

bolts 

ing 

and 

cuts, 

wash 

per 

ers.per 

cable 

pound. 

yard. 
$1.00 

$0.04 

.04 

I 

.95 

Total. 


$6, 425. 28 
6,390.86 


Recommended  that  the  contract  he  awarded  to  Mr.  John  Staog,  of  Lorain,  Ohio* 
It  the  rates  named  in  his  propo:$al,  his  hid,  in  the  aggregate,  heing  the  lowest  and 
considered  reasonable. 

Attract  of  contract  for  improving  harbor  at  Huron,  Ohio,  in  force  during  the  fiscal  year 

ending  June  SO,  1895. 

Contract  with  John  Stang.  of  Lorain,  Ohio,  dated  March  4,  1895,  for  famishing 
the  material  and  doing  the  work  required  for  extension  of  pier  on  the  east  side  a 
distance  of  72  feet  or  more. 

Timber  and  plank,  per  M  feet,  B.  M. : 

Hemlock $23.00 

White  pine 33.00 

White  oak '. 40.00 

Stone,  per  cord  of  12»  cabic  feet 5. 75 

Iron,  per  ponnd  : 

Plates 

Driftbolts 

Spikes 

Screw  bolts  and  washers ,,,, 


.04 
.03 
.04 
.04 


Work  still  in  progress. 

Contract  time  for  completion,  Septewl>er  30,  1895. 


COMMERCIAL  STATI.**TirS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  tlie  harbor 
at  Hnron,  Ohio,  were  compiled  from  information  furnished  by  tbe  collector  of  cus- 
toms and  others : 

Bereipts :  Tons. 

Iron  ore |i)3, 69(i 

Liunber 2,788 

Pound  poles 106 


Total 

Shipments  -. 

Coal  ... 


196, 593 
285,000 


Total  freight  tonnage :  . 

18W 481,593 

1»3 425.032 


Increi 


56,561 


VesselH. 


Enlering  . 
DrpartlDg 


Number. 


144 
140 


Tonnage. 


146,653 
146, 421 


Total  registered  tonnage : 

1894 293,074 

180 228,947 


lacreMe 64,121 

Draft  of  largest  vessels  using  harbor,  16^  feet.     Largest  vessels  do  not  load  to  full 
^cptli.    No  new  vessel  lines  establisbed  during  tbf  year. 


3096      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 


M  My. 
IMPROVEMENT  OF  VERMILION  HARBOR,  OHIO. 

The  Vermilion  River  rises  iu  the  northern  part  of  Ohio  and  empties 
into  Lake  Erifi  about  20  miles  to  the  eastward  of  Sandusky. 

In  1836  there  was  less  than  2  feet  of  water  over  the  bar  at  the  mouth 
of  the  river,  and  a  project  was  adopted  to  extend  parallel  piers  125 
feet  apart  over  the  bar  into  the  lake.  This  was  amended  from  time  to 
time  until  the  piers  were  extended  to  a  depth  of  12  feet  in  the  lake  in 
the  spring  of  1874.  The  east  pier  was  then  1,075  feet  and  the  west  pier 
1,125  feet  in  length.  In  the  same  year  a  project  was  adopted  to  remove 
rock  and  otber  material  between  the  piers  and  into  the  lake  to  afford  a* 
depth  of  14  feet  over  a  width  of  100  feet.    This  was  completed  in  1879. 

The  work  thus  far  was  carried  on  under  eleven  appropriations,  from 
1836  to  1878,  inclusive,  amounting  in  the  aggregate  to  $113,701.28. 

Since  that  time  the  channel  depth  has  varied  from  time  to  time,  but 
it  is  rarely  less  than  12  feet  at  mean  lake  level. 

Since  1879  all  expenditures  have  been  for  repairs. 

There  is  no  project  for  further  improvement,  because  the  present 
commerce  of  the  place  is  very  small  and  is  not  growing.  It  is,  how- 
ever, considered  advisable  to  keep  the  piers  in  repair. 

Since  the  completion  of  the  improvement  in  1879  the  following  appro- 
priations have  been  made,  and  all  except  the  last  have  been  expended 
for  repairs. 


September  19, 1890 $2,000 

July  13, 1892 2,000 

August  17,1894 2,000 

Total 17,000 


Juno  14.1880 $2,000 

March  3, 1881 2,000 

August  2,1882 3,000 

August  5,1886 3,000 

August  11,1888 1,000 

There  have  been  no  works  of  repair  in  the  last  fiscal  year,  the  small 
expenditure  being  for  a  necessary  examination  of  the  condition  of  the 
piers.  The  funds  now  available  will  be  expended  during  the  ensuing 
year  in  repairing  superstructure  of  piers. 

Tiie  channel  depths  between  the  piers  at  Vermilion  vary  less  than  at 
most  other  places  on  the  lake.  No  bars  have  formed  since  the  comple- 
tion of  piers.  The  depth  of  water  in  the  channel  at  mean  water  level 
is  from  12  to  14  feet,  which  is  enough  for  the  very  small  business  of  the 
place. 

It  is  recommended  that  the  balance  estimated  to  complete  the  repairs 
be  appropriated  in  a  single  sum  for  that  purpose. 

Vermilion  Harbor  is  iu  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
light  of  th«  fifth  order  on  the  west  pier.  Fort  Wayne,  Mich.,  80  miles  distant,  is  the 
nearest  work  of  defense. 

Money  statement. 

Amount  appropriated  by  act  of  August  17,  1894 $2,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 2.  45 

July  1,  1895,  balance  unexpended 1, 997. 55 


{Amount  (estimated)  required  for  completion  of  existing  project 4, 000.  CO 
Amount  that  can  be  proli  tably  expended  in  fiscal  year  ending  June  30, 1897      4, 000. 00 
Submitted  in  compliance  with  lequirments  of  st'ctions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMRRCIAL  STATISTICS. 

The  folloTring  Btatistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
•t  VermiJioD,  Ohio,  ^ere  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 


Rec«ipt«. 


Pish 

LaBber.etc. 

ToUI. 


Tons.     ! 


ShipmontA. 


1,500 
73 


1,673 


Fiah 

Fifthing- tackle . 


Tons. 


1.500 
200 


Total 


1.700 


T«U1  freif  bt  tonnage : 

imT/. 3,273 

MS 4.804 


1,031 


YeMels. 


XatRiiig 
Departbig 


(Uigs) 


Tonnage. 


650 

600 

25 


Total  rMostercfl  tonnage  (vesaela  entering  and  departing) : 

l»4 1,250 

1888 15,100 


Becreaae 


13,850 


Draft  of  lareest  vessels  using  harbor,  11  feet.    Largest  vessels  loaded  to  full  depth. 
Ko  new  veMel  lines  established  during  the  year. 


M  M  8. 
IMPROVEMENT  OF  BLACK  RIVER  HARBOR.  OHIO. 

This  harbor  is  in  the  township  and  city  of  Lorain,  where  the  Black 
Biver  empties  into  Lake  Erie.  In  its  natural  condition  the  river  had  a 
depth  of  but  about  3  feet  on  the  bar  at  its  mouth. 

In  1828  an  improvement  was  undertaken  by  confining  the  channel 
between  parallel  piers  extending  over  tbe  bar  into  the  lake.    The  pro 
ject  was  modified  and  extended  from  time  to  time  as  the  demands  of 
commerce  increased. 

In  1891  the  officer  in  charge  of  the  impix)vement  submitted  a  recom- 
mendation to  extend  the  parallel  piers  to  a  depth  of  17  feet  in  the  lake. 
Tbe  project  was  approved  in  1893,  the  estimated  cost  being  as  follows: 

Extending  piers  to  a  depth  of  17  feet  in  the  lake : 

Two  piers,  280  feet  each,  560  linear  feet,  at  $91.10 $51,016 

Contingencies  of  all  kinds,  less  than  10  per  cent 4, 984 

Total 56,000 

Previous  to  the  adoption  of  latest  project  there  had  been  twenty-six 
appropriations  for  improving  this  harbor,  the  aggregate  amount  (all 
expended)  being  $232,204.77. 

The  piers  had  been  extended  to  a  depth  of  16  feet  in  the  lake,  and 
the  channel  between  piers  generally  exceeded  16  feet  in  depth. 
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Appropriations  for  this  improvement  have  been  made  as  follows : 

By  act  of  July  13,  1892 $20,000.00 

By  act  of  August  17,  1894 10,000.00 

Total 30,000.00 

Amount  expended  since  adoption  of  last  project  to  June  30,  1894,  con- 
struction, repairs,  and  dredging 19, 773. 07 

Of  this  amount  tbe  sum  applied  to  extension  of  piers  (see  Report  of  Chief 
of  Engineers,  1894,  p.  2407)  was 10,000.00 

Each  of  the  piers  had  been  extended  40  feet;  151  feet  of  old  east  pier 
had  been  torn  out  and  rebuilt  entirely  upon  a  deeper  foundation ;  repairs 
had  been  made  to  west  pier,  and  channel  through  bar  had  been  dredged. 

Amount  expended  and  incurred  in  last  fiscal  year $2, 817. 11 

In  tbe  last  Annual  Bei>ort  reference  was  made  to  a  considerable 
damage  to  east  x)ier  by  the  steamer  Mariposa,  which  struck  the  end  of 
pier  in  entering  the  harbor.  Complete  and  satisfactory  repairs  were 
made  to  the  pier  in  July,  1894,  by  the  owners  of  the  steamer.  A  few 
minor  repairs  were  made  to  both  piers  in  the  same  month. 

A  recommendation  was  submitted  to  the  Chief  of  Engineers  and 
approved  to  reserve  $2,500  for  repairs  of  piers  and  dredging,  and  to 
expend  $7,500  in  extension  of  west  pier. 

Proposals  were  invited  by  public  advertisement  dated  January  21, 
1895,  and  on  February  12, 1895,  bids  were  received  and  opened.  The 
lowest  bidder  was  Mr.  John  Stang,  of  Lorain,  Ohio,  and  a  contract  was 
executed  with  him  for  extending  west  pier  72  feet  in  a  single  crib. 

The  grillage  and  wall  timbers,  which  are  secured  by  screw  bolts  in 
the  first  four  courses,  are  put  together  upon  ways  in  lengths  of  36  feet 
and  then  launched;  when  in  the  water  the  two  parts  of  bottom  are 
placed  end  to  end  and  the  part  above  is  built  up  as  one  crib. 

At  the  close  of  the  fiscal  year  the  contractor  had  launched  one  of  the 
grillage  bottoms  and  had  the  second  on  the  ways  ready  to  launch. 

Early  in  May,  1895,  advices  were  received  from  Lorain  that  a  bar  had 
formed  between  the  piers  and  at  the  end.  A  dredge  plant  was  employed 
at  a  rate  of  $11  i>er  hour  for  150  hours,  and  at  $10  per  hour  for  75 
hours;  a  channel  75  feet  wide  and  1,500  feet  long  was  dredged  to  a 
depth  of  slightly  more  than  18  feet.  The  amount  dredged  was  9,405 
cubic  yards,  which  made  the  cost  per  yard  about  25.4  cents.  This  cost 
is  much  too  high,  and  yet  the  small  amount  of  material  to  be  dredged 
at  an  isolated  place  where  commercial  interests  were  suftering  from 
every  day's  delay  made  the  hiring  of  a  dredge  already  in  the  harbor  a 
necessity. 

A  survey  of  the  channel  made  in  June,  1895,  shows  that  it  is  in  good 
condition. 

The  extension  of  west  pier  will  be  completed  in  August. 

In  the  last  annual  report  mention  was  made  of  the  probable  establish- 
ment of  extensive  works  for  manufacture  of  steel.  The  works  are  now 
in  operation  and  will  doubtless  have  the  effect  ef  largely  increasing 
freights  by  water  as  well  us  by  rail  to  Lorain. 

^  Black  River  is  in  tbo  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed  white 
light  of  the  fourth  order  at  tbe  outer  end  of  the  west  pier.  Tbe  nearest  work  of 
defense  is  Fort  Wayne,  Mich.,  80  miles  distant. 
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Money  staienienU 

Jvlyl,  1894,  balance  unexpended $226.93 

Anonzit  appropriated  by  act  of  August  17,  1894 10, 000. 00 

10, 226. 93 
June  30,  1895,  amount  expended  during  fiBcal  year 2,797.61 

Joly  1,  1895,  balance  unexpended 7,429.32 

Jaly  1,  1895,  outstanding  liabilities $19. 50 

July  1,  1895,  amount  covered  by  uncompleted  contracts 6, 390. 86 

6, 410. 36 

m 

Joly  1, 1895,  balance  available 1,018.96 

{Amount  (estimated)  required  for  completion  of  existiu)^  project 38, 500. 00 

Amoanttbat  can  be  profitably  expended  in  tiscal  yearending  JuneSO,  1897  38, 500. 00 
babmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Ab$traet  of  proposals  for  extension  of  pier,  improving  harbor  at  mouth  of  Black  Biverf 
OJkto,  received  and  opened  by  Lieut,  Col.  Jared  A,  Smith,Corps  of  Engineers,  at  Cleveland^ 
Ohio,  on  Tuesday f  February  IS,  1895,  at  8  o^clockp,  m.,  standard  time,  in  accordance  with 
adteriisemetkt  dated  January  SI,  1895. 

[Net  amoant  avaihtble  for  the  work,  $7,500.] 


Vo. 


Sen- 
Kame  and  address  of  lock 


bldoer. 


tim- 
ber. 


1  I  Qnaitna  A.GIUioore,  I 

I      Lorain.Ohio $23.00 

3  ,  John  Siang,  Lorain, 

Ohto-.-T 23.00 


White 
pine 
tim- 
ber. 


White 
oak 
tim- 
ber. 


I 


$33.00 
33.00 


$40.00 
40.00 


Stone, 

per 

cord. 


$6.00 
5.75 


Iron 
plates, 

per 
pound. 


$0.06 
.04 


Drift- 

bolta, 

per 

ponnd. 


$0.03 
.03 


Screw 
bolte 
and 
wash- 
ers, per 
pound. 


Spikes, 

per 
pound. 


$0.04 
.04 


$0.04 
.04 


Dredg 

ing 

cuts, 

per 

cubic 

yard. 


$1.00 
.95 


Total. 


$6, 488. 26 
6, 390. 86 


Recommended  that  the  contract  be  awarded  to  Mr.  John  Stan^,  of  Lorain,  Ohio, 
at  the*rate8  named  in  his  proposal,  his  bid  in  the  aggregate  being  the  lowest  and 
eoDsidered  reasonable. 

Akutraci  of  contract  for  improving  harbor  at  mouth  of  Black  Biver,  Ohio,  in  force  during 

the  fiscal  year  ending  June  30,  1895. 


Contract  with  John  Stang,  of  Lorain,  Ohio,  dated  March  4, 1895,  for  furnishing  the 
material  and  doing  the  work  required  for  extension  of  pier  on  the  west  side,  a  dis- 
taoee  of  72  feet  or  more : 

Timbar  and  plank,  per  M  feet,  B.  M. : 

Hemlock $23.00 

White  pine 33.00 

White  oak 40.00 

8tooe,  per  cord  of  128  cubic  feet 5. 75 

Iron,  per  ponnd: 

Plates 04 

Driftbolts 08 

Spikes , 04 

Screw  bolts  and  washers 04 

Work  still  in  progreas. 

Contract  time  for  completion  September  30, 189fi. 
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COMMERCIAL  STATISTICR. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  mouth  of  Black  River,  Ohio,  were  compiled  from  information  famished  by  the 
collector  of  customs  and  others. 

Receipts:  Tonn. 

Imnore 170,278 

Lomber * 13,207 

Stone 1,336 

Laths 76 

Staves 384 

Fence  posts (HH) 

Total 188,180 

Shipments : 

Coal 347,835 

Total  freight  tonnage: 

1804 534.015 

1893 828,503 

Decrease 292.488 


Vessels.  Camber.   Tonnage. 


Entering 481  152,204 

Departing 411  168,00] 

Total  registered  tonnage : 

1894 520,895 

1893 823,953 


Decrease 503,058 

Draft  of  largest  vessels  using  harbor  17  feet.    Largest  vessels  do  not  load  to  fuU 
depth.    No  new  lines  of  transportation  have  been  established  during  the  year. 


M  M  g. 

IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

In  1825  the  mouth  of  the  Cuyahoga  Kiver  was  obstructed  by  a  sand 
bar  which  formed  from  the  east  side  and  forced  the  channel  westward. 
In  time  of  freshets  the  bar  would  be  more  or  less  washed  away,  leaving 
the  mouth  of  the  river  very  broad  and  shallow. 

To  prevent  further  obstruction  of  the  channel  by  the  sand  a  plan  of 
improvement  was  adopted  to  confine  and  direct  the  current  over  the 
bar  by  means  of  piers  of  wood  ballasted  with  stone.  The  inner  ends 
of  piers  were  entirely  within  the  limits  of  the  river  as  defined  by  its 
banks  and  the  low- water  channel  was  on  the  west  side  of  the  west 
pier;  the  piers  not  only  rectified  the  channel,  but  have  resulted  in  the 
formation  of  land  through  natural  causes,  aided  by  business  enterprise, 
until  they  are  bordered  on  each  side  of  the  channel  by  valuable  lots. 

Changes  which  have  resulted  from  this  improvement  of  the  river 
mouth  have  been  of  such  importance,  not  only  to  navigation  and  com- 
merce but  to  the  development  of  the  city  of  Cleveland,  that  maps  show- 
ing the  conditions  in  the  early  stages  of  the  work  will  be  of  much 
interest  and  value  when  compared  with  those  of  the  present  time. 
Copies  of  maps  of  the  mouth  of  the  Cuyahoga  Kiver  showing  works 
completed  and  proposed  in  1827, 1839, 1845,  and  1895  are  forwarded 
to  accompany  this  report. 

The  original  plan  was  modified  and  enlarged  as  the  necessity  arose 
until  1869,  when  the  extension  was  completed.  Four  appropriations, 
1870  to  1874,  were  subsequently  expended  in  rebuilding  parts  of  the 
east  pier  with  stone,  in  repairs  to  both  piers,  and  in  dredging  the  channel. 
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The  entire  amount  expended  upon  these  piers  and  the  channel 
represents  not  only  the  first  construction  but  the  renewal  of  many  parts 
injured  by  storms  or  decayed,  and  also  the  frequent  dredging  of  mate- 
rial driven  into  the  channel  by  storms  or  brought  down  the  river  by 
the  current  in  freshets  and  deposited  at  its  mouth. 

The  total  amount  expended  upon  construction  and  maintenance  of 
piers  and  channel,  1825  to  1875,  was  $346,881.61. 

In  1875  Congress  made  an  appropriation  for  a  breakwater  in  5  fathoms 
of  water  to  protect  the  commerce  of  Cleveland. 

The  following  appropriations  have  been  made  since  adoption  of  the 
project: 


Angii8t5,1884 $100,000 

August  5, 1886 93,750 

August  11, 1888 100,000 

September  19, 1890 75, 000 

July  13, 1892 100,000 

August  17, 1894 50,000 

Total 1,326,750 


March  3, 1875 $50,000 

August  14, 1876 50,000 

August  14, 1876  (repair  of  pier) .  8, 000 

June  18, 1878 100,000 

March  3,1879 100,000 

June  14, 1880 125,000 

March3,1881 200,000 

AugUMt2,1882 175,000 

Note. — About  $70,000  of  this  amount  has  been  expended  in  dredging  in  the  harbor 
and  channel  and  in  maintaining  old  river  piers.  All  of  the  appropriation  of  August 
17, 1894,  will  be  necessarily  expended  in  repairs  to  old  work,  in  dredging,  and  in 
luaking  an  opening  in  shore  arm  of  west  breakwater,  so  that  none  of  it  will  be  appli- 
cable to  the  extension  of  breakwater. 

Amount  expended  from  adoption  of  the  project  for  breakwaters,  1875 

to  June  30,  1894 $1,268,491.94 

Amount  expended  and  incurred  in  last  fiscal  year 4, 792. 25 

The  present  extent  of  the  breakwaters  is  shown  upon  maps  opposite 
page  2412,  Report  of  Chief  of  Engineers,  1894. 

The  shore  arm  of  west  breakwater,  3,130  feet  long,  was  constructed 
in  the  years  1876  to  1881,  so  that  the  oldest  part  is  now  19  years  and 
the  newest  14  years  old.  The  main  or  lake  arm  of  west  breakwater, 
4,030  feet  long,  besides  a  spur  100  leet  long  near  the  harbor  entrance, 
was  built  in  the  years  1881  to  1883,  inclusive,  so  that  the  newest  part 
iK  12  years  old. 

The  east  breakwater  is  now  2,490.5  feet  long,  and  was  built  in  the 
years  from  1888  to  1893.  As  before  explained,  the  wooden  part  of  the 
piers  at  the  mouth  of  the  river  was  completed  twenty-six  years  ago. 

When  it  is  remembered  that  white-pine  timber,  situated  as  it  is  in 
the  superstructure  of  these  works  where  exposed  to  wet  and  dry 
weather,  heat  and  cold,  storms,  etc.,  collisions  with  vessels,  and  to 
vandalism,  which  is  a  large  factor  in  the  case,  becomes  so  much  decayed 
in  fifteen  years  that  parts  are  entirely  gone  and  most  of  it  has  so  far 
lost  its  strength  as  to  be  unreliable  to  resist  any  great  strain,  it  will 
be  understood  why  it  is  necessary  to  expend  a  considerable  sum  annu- 
ally in  repairs  to  guard  against  the  extensive  injuries  which  would  fol- 
low where  a  breach  is  made. 

This  is  a  matter  of  such  vital  importance  to  the  improvement  and 
preservation  of  Cleveland  Harbor  that  the  following  paragraphs  from 
last  annual  report  are  here  repeated : 

Shonld  the  superstructure  of  a  part  of  the  breakwater  be  carried  away  in  a  storm, 
the  crib  work  below  water  would  almost  surely  follow,  because  when  the  cribs  are 
exposed  in  heavy  stormn  the  stone  is  taken  out  by  the  action  of  the  seas,  and  the 
woodwork  is  left  with  too  little  ballast  to  hold  it  in  position. 

It  is  therefore  very  important  that  the  old  superstructure  should  be  rebuilt 
b^ore  it  is  too  far  gone  to  decay  to  withstand  the  force  of  storms.  It  will  be  seen 
iu  the  statement  of  expenditures  that  more  than  $4,000  of  the  last  appropriation 
was  expended  in  repairs  to  the  breakwater.  The  repairs  consisted  almost  entirely  in 
replacing  planking  and  deck  stringers  which  had  been  broken  away  in  the  wmter. 
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A  small  opeDing,  once  made,  Bometimes  becomef)  the  means  of  letting  in  forces  which 
bring  destruction  to  a  large  part. 

A  superstructure  of  concrete  masonry  is  recommended  as  the  cheapest  which  can 
be  made  of  a  reasonably  permanent  character,  though  it  may  probably  involve  the 
necessity  of  strengthening  the  outer  walls  of  the  cribs  below  water  level. 

Ill  October  and  November,  1894,  an  amount  of  about  $1,500  was  ex- 
pended in  repairing  tbe  superstructure  of  west  breakwater,  and  it  is 
possible  that  two  or  three  times  as  much  more  will  be  needed  for  indis- 
pensable repairs  before  the  end  of  the  ensuing  fiscal  year. 

An  expenditure  of  several  thousand  dollars  is  required  annually  for 
maintaining  the  channel  by  dredging. 

The  Cuyahoga  Eiver  is  the  channel  into  which  is  turned  nea^^ly  all 
of  the  sewage  of  the  city  of  Cleveland,  and  the  foulness  of  its  condi- 
tion during  the  season  when  the  current  is  small,  which  is  most  of  the 
year,  can  hardly  be  described.  As  a  result,  the  west  anchorage,  which 
is  so  nearly  inclosed  as  to  permit  no  currents  to  i)ass  through,  has  formed 
a  settling  basin  for  mud  and  impurities,  to  the  great  detriment  of  the 
harbor,  and  possibly  to  the  health  of  the  people. 

For  these  reasons  the  Cleveland  Chamber  of  Commerce  passed  a  reso- 
lution requesting  that  an  opening  be  made  in  the  shore  arm  of  west 
breakwater.    The  resolution  and  indorsements  thereon  are  as  follows: 

Whereas  careful  investigation  has  proven  that  the  opening  of  the  breakwater  at 
the  west  end  will  permit  a  current  to  flow  from  west  to  east  of  sufficient  strength  to 
remove  the  sewage  and  offal  that  there  collect,  to  the  detriment  to  the  health  of 
the  city,  at  the  same  time  removing  danger  of  impure  water  from  the  same  source  at 
the  crib  of  the  city  waterworks;  and 

Whereassuch  current,  by  unanimous  consent  of  river  men  and  civil  engineers,  would 
in  no  way  impede  navigation  or  affect  the  value  or  efficiency  ot  Govemmenc 
improvements,  but  on  the  other  hand  would  prove  a  positive  benefit  to  commerce  by 
removing  the  bars  which  form  at  the  mouth  of  the  Cuyahoga  River  and  which  at  the 
present  time  await  the  use  of  Government  appropriations  to  be  removed :  Therefore, 

liesolvedy  That  the  Cleveland  Chamber  of  Commerce  hereby  requests  favorable 
action  on  the  part  of  the  War  Department  lookiii^  to  the  immediate  removal  of  so 
much  of  the  west  end  of  the  breakwater  as  may,  in  the  opinion  of  the  Oovemmeut 
engineer  in  charge,  be  necessary  to  accomplish  the  end  sought. 

The  Cleveland  Chamber  of  Commercb, 

Office  of  the  Secretary,  October  1, 1894. 

Sir  :  I  have  the  honor  to  inclose  herewith  attested  copy  of  resolutions  adopted  by 
the  Cleveland  Chamber  of  Commerce  at  its  last  meeting  advocating  the  opening  of 
the  west  end  of  the  breakwater  at  the  harbor  of  Cleveland.  Sincerely  hoping  that 
the  action  taken  by  this  body  will  commend  itself  to  your  favorable  consideration, 
I  am, 

Respectfully, 

Ryebson  Ritchie,  Secretary. 
Gen.  T.  L.  Casey,  U.  S.  A., 

Chief  of  Engineers, 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  4, 1894. 

Respectfully  referred  to  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  for  report. 
To  be  returned. 

By  command  of  Brig.  (Jen.  Casey : 

H.  M.  Adams, 
Major y  Corps  of  Engineers. 
[Second  indoreemcnt.] 

U.  S.  Engineer  Office, 
Cleveland,  OhiOj  October  8,  1894. 

Respectfully  returned  to  the  Chief  of  Engineers  with  report  in  separate  communi- 
cation herewith. 

Jarbd  a.  Smith, 
Lieut.  Col.f  Corps  of  Engineers^ 
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Unitkd  States  Enginrsr  Office, 

Cleveland,  Ohio,  October  8, 1894. 

Gkneral:  Referring  t-o  second  indorsement  of  this  date  on  letter  from  secretary 
of  the  Clevelaod  Chamber  of  Commerce  (Office  of  Chief  of  Engineers^  8480,  October 
3, 1894),  I  have  to  submit  the  following  report: 

SiDce  I  have  been  in  charge  of  the  improvement  of  Cleveland  Harbor  I  have  had 
many  occa»ion8  to  observe  the  exceedingly  unwholesome  condition  of  the  water  in 
the  Cuyahoga  River  and  in  the  anchorage  behind  the  west  breakwater. 

When  there  have  been  heavy  rains  or  melting  snows  the  current  in  the  river  is 
rapid  and  the  water  is  very  muddy.  At  such  times  the  part  of  the  current  which 
has  spread  to  westward  after  passing  beyond  the  river  piers  is  stopped  by  the  break- 
water and  diverted  into  the  basin,  so  that  there  is  a  very  slight  movement  like  an 
eddy  throughout  the  anchorage,  which  thus  becomes  a  settling  basin  for  the  muddy 
and  filthy  water.  During  the  summer  the  same  principle  obtains,  but  while  there  is 
little  mud  there  is  such  a  vast  amount  of  sewage  that  the  odors  are  sickening. 

At  nearly  all  times  there  are  currents  more  or  less  marked  along  the  shore  of  the 
lake  from  west  to  east  or  east  to  west,  according  to  the  direction  of  the  wind.  When 
the  winds  are  easterly  the  discharge  into  the  lake  is  through  the  opening  between 
the  breakwaters,  and  the  currents  carry  this  foul  water  directly  past  the  place  where 
the  city  has  a  crib  at  the  outer  end  of  the  water  conduit,  which  takes  the  supply 
from  the  lake. 

When  there  is  a  sufficient  opening  in  the  shore  arm  of  west  breakwater,  the  cur- 
rent irorn  east  to  west  would  pass  through  the  harbor  and  the  discharge  into  the 
lake  would  be  so  far  inside  the  water  crib  that  danger  of  contamination  would  be 
vcsT  greatly  reduced. 

When  the  winds  are  from  westward,  which  is  the  greater  part  of  the  time,  the  open- 
ing suggested  would  permit  a  slight  current  through  the  harbor  parallel  with  the 
shore,  and  a  large  part  of  the  mud  and  filth  would  be  carried  to  a  greater  or  less  dis- 
tance beyond  and  would  settle  in  the  lake,  where  its  el) ects  would  be  inappreciable. 

As  a  measure  of  city  sanitation  I  regard  the  opening  in  west  arm  of  breakwater 
aa  being  of  great  importance.  It  is  my  opinion  that  the  currents  passing  through 
the  harbor  would  ordinarily  be  of  small  velocity,  save  perhaps  at  times  through 
the  opening  itself,  and  they  would  therefore  not  be  likely  to  remove  bars  and  other 
aecnmulatione  previously  deposited,  nor  would  they  prevent  formation  of  bars  at 
the  mouth  of  the  river,  but  the  deposits  in  the  harbor  would  be  less  rapid,  and,  as  a 
result,  there  would  be  a  saving  of  expense  in  maintenance  of  the  anchorage  by 
dredging,  besides  the  very  great  benefit  of  purer  water  in  the  basin. 

As  the  bad  effects  of  collecting  the  filth  and  mud  in  the  west  anchorage  basin  and 
along  the  adjacent  shore  are  due  to  the  fact  that  the  currents  are  shut  off  by  the 
breakwater,  it  seems  jiroper  that  a  suitable  ox>ening  should  be  made  as  a  part  of  the 
harbor  improvement. 

I  therefore  recommend  that  an  opening  of  about  200  feet  iu  length  be  made  in  the 
shore  arm  of  the  west  breakwater,  the  outer  edge  of  opening  to  be  at  the  outer  end 
of  the  cribs,  of  24  feet  in  width  and  1,350  feet  from  the  northwest  angle  of  the 
breakwater.  Should  it  be  found  desirable  later,  this  opening  may  be  continued 
farther  toward  the  shore. 

At  present  there  is  no  shipping  on  the  shore  front  behind  the  breakwater.  Should 
piers  be  built  at  any  future  time,  those  near  the  opening  can  easily  be  protected  from 
seas  by  a  short  arm  of  breakwater  extending  westward  from  the  outer  edge  of  open- 
ing and  parallel  to  the  shore. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
LieuU  Col,,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  JO,  1894. 

Bespectfully  returned  to  Lieutenant-Colonel  Smith  with  request  for  statement  of 
the  estimated  cost  of  making  the  opening  recommended,  also  what  funds  are  avail- 
able for  the  purpose. 

Thos.  Lincoln  Casey, 
Brig,  Gen,,  Chief  of  Engineer9, 
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[Fourtb  indorsement.] 

U.  S.  Engineer  Office, 
Cleveland,  Ohio,  October  16^  1894. 

Respectfiilly  returned  to  the  Chief  of  Eugineers. 

I  have  no  means  of  making  a  definite  estimate  on  that  class  of  work  owing  to  the 
fact  that  there  are  no  records  in  this  office  to  show  the  cost  of  tearing  out  uie  sub- 
structure. 

The  firm  of  Messrs.  L.  P.  &  J.  A.  Smith,  contractors,  submitted  an  estimate  to  me 
to-day  in  round  numbers,  $10,000,  for  removing  200  feet  of  cribs  and  superstructure 
and  putting  bulkheads  in  where  cut  through.  I  consider  the  estimate  extravagant, 
and  am  sure  that  it  may  be  done  for  less  than  half  that  amount. 

With  this  explanation  I  submit  an  estimate  for  removal  of  200  feet  of  superstruc- 
ture and  cribs  in  shore  arm  of  west  breakwater  at  $25  per  foot,  $5,000. 

The  stone  from  superstructure  will  be  worth  more  than  the  cost  of  removal  for 
filling  space  where  it  is  needed  in  the  breakwater. 

If  approved  the  work  may  be  included  in  project  for  expenditure  of  $50,000, 
appropriated  by  act  of  August  17,  1894,  for  improving  Cleveland  Harbor,  Ohio. 

Jared  a.  Smith, 
Lieut,  Col.,  Corp»  of  Engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa»hingtoH,  D.  C,  October  U,  1894. 

Colonel:  Referring  to  your  report  of  the  8th  instant;  on  the  subject  of  making 
an  opening  in  the  shore  arm  of  the  west  breakwater  in  Cleveland  Harbor,  Ohio,  I 
have  to  advise  you  that  the  papers  in  the  case  were  submitted  to  the  Secretary  of 
War  with  indorsement,  of  which  the  following  is  a  copy : 

[Seventh  indorsement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 
October  eOy  1894. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  request  from  the  Cleveland  Chamber  of  Commerce  that  an  opening  be 
made  in  the  west  breakwater  in  the  harbor  of  Cleveland,  Ohio. 

Inviting  attention  to  the  accompanying  report  of  October  8  on  the  subject  by  Lieut. 
Col.  Jared  A.  Smith,  Corps  of  Engineers,  in  which  he  recommends  that  an  opening 
of  about  200  feet  m  length  be  made  in  the  shore  arm  of  the  west  breakwater,  I 
recommend  that  the  opening  proposed  by  Colonel  Smith  be  authorized. 

Thos.  Lincoln  Casey, 
Brig,  Gen,,  Chief  of  Engineers. 

This  recommendation  was  approved  by  the  Secretary  of  War  October  23,  1894.     . 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen,,  Chief  of  Engineers. 
Lieut.  Col.  J.  A.  Smith, 

Corps  of  Engineers. 

Under  date  of  February  15, 1895,  proposals  for  cuttiDg  an  ox)ening 
200  feet  long  in  the  shore  arm  of  the  breakwater  were  invited  by  public 
advertisement.  Bids  were  received  and  opened  March  16,  1895,  tlie 
lowest  being  for  $9,338.92,  which  was  considered  too  high,  and  all  were 
rejected.  A  recommendation  was  therefore  submitted  and  approved 
by  the  Chief  of  Engineers  to  do  the  work  by  hired  labor  and  to  make 
the  few  necessary  purchases  in  open  market. 

The  work  was  commenced  with  a  small  party  May  7, 1895.  All  the 
superstructure  has  been  removed  and  strong  bulkheads  have  been  built 
in  the  old  work  at  each  end  of  the  opening.  The  stone,  amounting  to 
260  cords,  has  been  transferred  to  the  breakwater  on  the  lake  front, 
where  it  will  be  used  to  fill  and  strengthen  the  work.  The  stone  is 
worth  not  less  than  $5  per  cord,  which  virtually  reduces  the  expense  of 
the  work  to  the  extent  of  its  value  $1,300.  The  heavy  riprap  on  west 
side  of  the  four  cribs  in  the  ox)euing  has  been  removed  and  will  b^  placed 
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igiinst  the  breakwater  where  it  will  be  of  value  as  a  protection.  The 
epening  will  probably  be  completed  in  July,  and  it  is  estimated  that  the 
expense  will  be  about  $5,0(M). 

Owing  to  the  fact  that  cribs  of  50  feet  length  were  not  close  together 
the  exact  width  of  the  opening  is  201.33  ^et.  Its  northerly  end  is 
1^  feet  from  the  angle  of  the  breakwater  on  the  outside. 

The  appropriation  of  August  17, 1894,  for  improving  this  harbor  was 
toO,000. 

(n*  thia  amount  the  opening  in  the  break-water  will  cost,  say $5, 000 

Tbere  must  be  reserved  for  dredging  harbor  and  cbaunel  in  two  years 5, 000 

For  neceaeary  repairs  j  t  is  not  pradent  to  reserve  a  less  sum  than 5, 000 

Cootingent  expenses,  office,  etc. ,  at  5  per  cent 2, 500 

Laving  for  other  work 32, 500 

ToUl 50,000 

The  expenditure  of  so  small  a  sum  as  will  be  available  for  extending 
the  breakwater  would  produce  no  result  of  practical  importance.  The 
AD  would  also  be  insuflBcient  to  construct  a  superstructure  of  concrete 
n  other  masonry  over  any  considerable  extent  of  the  old  breakwater, 
♦specially  as  that  would  involve  extensive  preparations  as  well  as  the 
^enforcement  of  the  lake  face  of  the  old  work  under  water. 

The  pier  on  west  side  of  river  mouth  is  in  such  bad  condition  that  it 
'jfeds  to  be  rebuilt  entire  north  of  the  bridge  of  the  Lake  Shore  and 
licbigan  Southern  Railway.  When  this  can  be  done  the  alignment 
ioold  be  rectified  and  the  channel  be  made  of  uniform  width.  The 
feids  now  available  are  entirely  inadequate  for  renewing  or  even 
properly  repairing  this  pier. 

The  portion  of  east  pier  inside  of  the  harbor  line  is  now  kept  in 
^r  by  the  Cleveland  and  Pittsburg  Railway  Company,  operated  by 
ie  Pennsylvania  Railroad  Company  under  a  lease  from  the  Secretary 
r  War,  which  permits  the  occupancy  and  use  of  a  strip  45  feet  in  width 
bm  the  face  of  the  pier  with  proviso  of  its  being  kept  in  good  condi- 
'^♦D.  The  part  of  east  pier  outside  of  the  harbor  line  is  about  450  feet; 
5jis  is  a  substructure  of  piles  surmounted  by  superstructure  of  cribs, 
toth  filled  with  stone;  the  superstructure  is  nearly  in  ruins,  and  the 
«^bstructure  is  in  such  condition  that  the  piers  can  be  put  in  good 
aodition  only  by  renewing  the  whole. 

The  project  to  rebuild  the  east  pier  as  far  as  may  be  done  with  avail- 
^k  funds,  having  a  substructure  of  crib  work  filled  with  stone  and  a 
tperstructure  of  concrete  masonry,  has  therefore  been  approved  by 
ie  Chief  of  Engineers.  This  work  will  be  completed  on  or  before  June 
3»,  1896. 

In  April,  1895,  a  hydrographic  survey  of  the  channel  from  the  break- 
uier  to  the  Lake  Shore  and  Michigan  Southern  Railway  Bridge  showed 
*rlear  mid-channel  depthof  17.5  to  more  than  20  feet,  the  least  depth 
»venng  but  a  very  small  place  between  the  piers. 

The  harbor  line  on  the  east  side  of  the  river  has  been  changed  by  the 
*cretary  of  War  upon  request  of  the  superintendent  of  the  Cleveland 
tod  Pittsburg  Division  of  the  Pennsylvania  Company.  The  harbor 
^  on  east  side  is  now  in  prolongation  of  the  same  straight  line  ihat 
^*nns  the  harbor  line  on  west  side  until  it  intersects  the  middle  line  of 
^neca  street  prolonged  from  which  point  it  approaches  the  shore  to  a 
Mnt  on  the  middle  line  of  Erie  street  and  1,700  feet  from  the  end  of 
^  breakwater  as  proposed. 

The  anchorage  of  the  harbor  is  ample  in  extent  for  all  present  or 
probable  future  necessities,  but  it  is  probable  that  business  will  soon 
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develop  ou  tbe  lake  front  and  then  the  entire  harbor  room  as  plani 
will  be  needed. 

It  will  be  necessary  at  an  early  day  to  submit  an  entirely  revi 
estimate  of  cost  of  necessary  improvement  of  this  harbor,  covering 
addition  to  the  estimated  cost  of  completing  the  breakwater  in  accc 
ance  with  present  project,  that  of  renewing  the  east  and  west  piers 
reenforcing  the  breakwater  on  the  face  next  the  lake,  and  of  rebuild 
its  superstructure. 

The  amount  estimated  for  completion  of  breakwater  is  $494,000. 

The  importance  of  preserving  and  completing  this  harbor  can  har 
be  overestimated,  and  in  its  present  condition  it  is  not  prudent  to  hi 
less  than  $250,000  made  available  by  the  next  appropriation. 

Cleveland  Harbor  is  io  the  collection  district  of  Cuyahoga,  Ohio.     There 
beacon  ou  the  outer  end  of  each  pier,  and  a  beacon  with  flash  light  and  fog  whi 
on  the  independent  crib  Just  inside  the  east  end  of  the  lake  arm  of  the  breakwa 
The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 

Money  statement. 

July  1,  1894,  balance  unexpended $l8i 

Amount  appropriated  by  act  of  August  17, 1894 50,  (KK 

Collection  oy  United  States  attorney 5( 

50,23( 
June  30,  1895,  amount  expended  during  flscal  year 3, 62: 

July  1,  1895,  balance  unexpended 46, 61^ 

July  1,  1895,  outstanding  liabilities 1, 22( 

July  1,  1895,  balance  available 45, 39> 

{Amount  (estimated)  required  for  completion  of  existing  project 494, 00( 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1897  300, 00( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  cutting  an  opening  in  shore  arm  of  west  breakwater  at  CleveU 
Ohio,  received  and  opened  by  Lieut,  Col.  Jared  A.  Smithy  Corps  of  Engineers,  at  CI 
land,  Ohio,  on  Friday y  March  25, 1895,  at  S  o*clock  p,  m.,  standard  time,  in  accordi 
with  advertisement  dated  February  15,  1895. 

[Net  amount  available  for  the  work,  $5,000.] 


Ko. 


2 
3 


Name  aud  addroM  of  bidder. 


L.  P.  it  J.  A.  Smith  Co..  Clevo 
land.  Ohio 

JoliD  Stang.  Lorain,  Ohio 

Thomas  £.  Wilson,  Cleveland, 
Ohio 


For  re- 
moval of 
cribs,  Bu- 
perstruc- 
ttire,  foun- 
dation, 
and  rip- 
rap, as 
specified. 


For  furnishing  materials. 


White 

oak,  per 

M  feet.B. 

M.  (4,480 

feet, 

B.M.). 


Screw 

bolts,  per 

pound 

(2.285 

pounds). 


$9,000.00 
9, 500. 00 

13.000.00 


$50.00 
50.00 

40.00 


Cent». 


4 
4 


Drift- 
bolts,  but- 
ton-head, 
per pound 

(384 
pounds). 


Spikes, 
per  pound 

(300 
pounds). 


Cents. 


3 
5 


Cents. 


4 
5 


Tota 


*$9,3: 
9,8< 

13, 2i 


'Lowest  i*eceived:  recommended  that  all  tbe  bids  be  r^ccted. 
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COMMERCIAL  STATISTICS, 


The  followinje  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Cleveliuid,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 


Shipmenta. 


Goal 

Iron 

oa 

KailB 

MisccUaneona 


Total 


1, 117, 894 

SI,  809 

6,500 

35,494 

146, 617 


1.368,314 


Receipts. 


Tons. 


Iron  ore 

St«ei  ingots... 

Copper  

Miscellaneoas 


Total 


2. 015. 828 

933 

1,260 

657. 469 


2,  675, 490 


Totsl  freight  tonnage : 

1804 4,043,804 

1803 .• 4.189,922 


Decrease 146,118 


Yesaels. 


EDtering.. 
Departing 
Bmll 


Tonnage. 


2. 264, 929 
2, 287. 073 
10.241.94 


Total  Festered  tonnage  for  1894  (veasela  entering  and  departing) 4. 552. 002 

Total  registered  tonnage  for  1893  (vessels  entering  and  departing) 4. 032. 686 


Increase 


519, 316 


Draft  of  largest  vessels  using  harbor,  17|  feet.  Largest  vessels  do  not  load  to  full 
depth. 

New  lines  of  transportation  were  established  as  follows,  viz :  The  Marine  Bauk  Com- 
pany, the  L.  P.  &.  J.  A.  Smith  Company,  the  Cleveland  Tug  Company,  the  Standard 
Contracting  Company,  and  the  Minch  Transit  Company. 


M  M   10. 

IMPROVEMENT  OP  FAIRPORT  HARBOR,  OHIO. 

The  harbor  of  Fairport  is  near  the  mouth  of  the  Grand  Eiver,  Ohio, 
which  is  navigable  for  Home  distance  from  the  lake. 

In  1825  the  sand  bar  across  the  mouth  was  so  hard  and  dry  in  the 
sammer  that  teams  could  be  driven  across.  In  that  year  a  plan  was 
adopted,  for  improving  the  harbor  by  the  method  of  parallel  piers  to 
confine  and  protect  the  channel.  The  plans  have  been  modified  and 
extended  from  time  to  time  until  1890,  when  the  latest  project  was 
adopted,  providing  for  extending  the  parallel  piers  to  a  depth  of  18  feet 
in  the  lake.  The  widths  between  piers  were  planned  to  be  200  feet,  but 
owing  to  imperfections  in  construction  and  alignment  and  the  move- 
ment caused  by  storms,  the  general  width  between  piers  is  but  185  feet, 
though  in  a  few  places  it  is  about  195  feet. 

The  project  and  estimate  of  cost,  as  modified  in  1892,  is  as  follows : 

For  two  parallel  piers,  each  1,060  feet  long,  2,120  liuear  feet,  at  $100  per 
foot.... .....! $212,000 

It  should  be  noticed  that  the  estimate  is  for  original  cost  only  of  the 
construction  of  the  piers,  and  that  all  the  necessary  expenses  for  main- 
taining the  channel  depths  and  the  piers  are  additional. 
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It  is  Dot  practicable  at  any  time  to  make  a  definite  estimate  for 
dredging  and  repairs  which  shall  fully  and  finally  complete  all  that 
may  be  needed.  They  are  more  or  less  necessities  of  each  year,  and 
M^hen  imperatively  required  must  be  completed  as  far  as  practicable 
^v'ith  available  funds,  leaving  the  balance  not  thus  required  to  carry  on 
the  project  of  improvement. 

The  amount  of  twenty-five  appropriations,  from  1825  to  1890,  was $320, 873. 53 

Entire  amount  expended  previous  to  July  1,  1892,  when  present  project 
was  adopted 319,503.08 

Available  July  1,  1892 1,370.46 

Appropriated  by  act  of  July  13, 1892 35,000.00 

Appropriated  by  act  of  August  17, 1894 20,000.00 

Total  since  adoption  of  project 56,370.45 

Expended  July  1, 1892,  to  June  30, 1894 29,553.90 

An  examination  of  the  piers  made  October  18, 1894,  when  the  stage 
of  water  was  very  low,  showed  that  a  section  of  the  west  pier,  nearly 
138  feet  long  and  originally  20  feet  wide,  was  in  such  bad  condition, 
both  above  and  below  water,  as  to  make  its  entire  renewal  impera- 
tively necessary. 

The  piers  were  originally  placed  upon  the  natural  bottom  of  the  lake 
and  the  later  deepening  of  the  channel  had  caused  the  piers  to  settle  and 
tip  inward  at  that  place.  The  upper  part  was  much  decayed  and  the 
cribs  were  in  bad  condition. 

The  recommendation  to  remove  and  rebuild  this  part  of  the  pier  was 
approved  by  the  Chief  of  Engineers.  Proposals  for  doing  the  work 
were  invited  by  public  advertisement  dated  February  1, 1895,  and  the 
bids  were  opened  March  1, 1895.  The  lowest  bidder  was  Mr.  James  B. 
Donnelly,  of  Buffalo,  K.  Y.,  with  whom  a  contract  was  made  to  do  the 
work  for  the  sum  of  $10,921. 

The  stone  and  iron  in  the  old  work  was  of  sufficient  value  in  build- 
ing and  filling  the  new  cribs  to  make  compensation  for  tearing  away 
the  old  part,  so  that  the  cost  of  the  entire  repair  was  about  the  same 
as  would  have  been  paid  for  an  equal  extent  of  new  pier. 

Work  under  the  contract  was  commenced  April  15, 1895,  and  the  new 
part  of  the  pier  was  completed  June  11, 1895. 

The  entire  length  was  constructed  and  placed  in  a  single  crib;  the 
grillage  was  built  and  launched  in  four  sections,  which  were  placed  end 
to  end  and  built  up  continuously  into  one  crib.  The  crib  rests  upon  the 
bottom  in  a  trench  excavated  to  a.  depth  of  20  feet.  The  sand  bottom 
of  the  lake  is  several  feet  above  the  base  of  crib  on  its  west  side;  on 
the  east  or  channel  side  the  crib  is  constructed  with  bottom  grillage 
timbers,  extending  outside  a  distance  of  6  feet.  The  projecting  timbers 
are  covered  with  plank,  to  prevent  the  wash  which  often  undermines 
such  structures  when  upon  a  sandy  or  soft  bottom. 

The  part  renewed  has  a  width  of  20  feet  and  is  26  feet  high,  the 
superstructure  being  6  feet  above  mean  water  level.  Eighteen  courses 
of  timber  from  the  bottom  are  of  hemlock  and  eight  courses  are  of 
white  pine.    Corner  pieces  are  of  pine. 

As  this  crib  contains  some  new  features  in  construction,  especially 
the  apron  at  bottom  on  channel  side,  a  drawing  showing  its  design  is 
forwarded  to  accompany  this  report.  The  same  design,  with  apron  on 
both  sides,  was  shown  in  Annual  Keport  of  Chief  of  Engineers,  1894, 
opposite  page  2424. 

Fairport  Harbor  is  peculiarly  subject  to  the  formation  of  sand  bars, 
there  being  no  place  in  this  district  where  so  frequent  dredging  is 
required  to  maintain  the  channel  depths. 
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It  is  a  noticeable  feature  along  this  shore  of  Lake  Erie  that  the  sand 
bottom  forms  in  ridges;  when  not  modified  by  local  conditions  these 
ridges  are  parallel  to  the  shore,  but  vary  in  location  and  amount  from 
time  to  time  according  to  the  direction  and  force  of  storms.  At  the 
mouths  of  the  streams  which  form  most  of  the  lake  harbors  the  bars 
are  not  entirely  due  to  the  movement  of  material  on  the  bottom  of  the 
hke,  but  their  formation  is  largely  aided  by  the  mud  and  sand  which 
are  carried  or  forced  along  by  the  current  at  times  of  freshets. 

At  Fairport  Harbor,  as  well  as  at  several  others,  much  sand  is  blown 
from  the  beach,  principally  on  the  west  side,  and  is  carried  over  the 
piers  into  the  channel,  where  it  remains  uutil  the  current  is  sufficiently 
strong  to  push  it  along  to  the  end  of  the  piers  where  the  bar  is  formed. 
Id  18^  a  bar  was  formed  in  the  lake  entirely  outside  the  limits  to  which 
the  piers  are  to  be  extended  and  it  was  subsequently  removed  by 
dredging.  This  bar  was  evidently  due  to  the  effect  of  the  seas,  aided 
bj  reactions  caused  by  the  piers,  because  the  bar  was  crescent-shaped 
with  convex  side  to  the  lake  and  it  did  not  extend  to  any  distance  on 
either  side  of  the  prolongation  of  the  piers.  (See  map  opposite  p.  2418^ 
Beport  of  Chief  of  Engineers,  1894.) 

The  pier  on  the  west  side  of  the  river  mouth  is  now  about  2,000  feet 
bog  and  the  shore  line  on  that  side  has  moved  outward  about  1,250 
feet  by  the  accumulation  of  sand.  The  contours  of  depth  are  also  bent 
OQtward,  though  to  a  less  extent  than  the  shore  line. 

These  facts  present  a  question  for  careful  study  regarding  the  economy 
of  improving  this  harbor  by  the  method  of  further  great  extensions  of 
the  parallel  piers. 

In  October,  1894,  a  bar  had  formed  so  that  it  became  necessary  to 
dredge  in  order  to  permit  heavily  loaded  vessels  to  enter.  The  only 
iraeticable  method  of  doing  the  work  was  by  hiring  a  dredge  and  scows 
by  the  day.  Dredging  was  commenced  October  26, 1894,  and  continued 
then  weather  permitted  until  November  20, 1894,  the  total  amount 
removed  being  but  about  2,661  cubic  yards.  In  the  latter  part  of  April 
and  early  ])art  of  May,  1895,  the  bar  had  again  formed  and  the  channel 
was  dredged  to  a  depth  of  18  feet  by  the  removal  of  about  4,380  cubic 
yards  of  sand.  Surveys  of  the  bar  were  made  in  October,  1894,  and 
April,  1895,  to  determine  the  amount  of  dredging  required. 

Under  these  conditions  it  has  not  seemed  advisable  to  expend  the 
balance  of  the  appropriation  in  extending  the  piers  but  rather  to  retain 
it  as  a  fand  for  maintenance  of  channel  and  piers  until  further  appro- . 
priations  may  be  available. 

In  August,  1894,  a  claim  was  made  on  behalf  of  the  American  Trans- . 
portation  Company,  of  Painesville,  Ohio,  for  an  amount  which  had: 
been  forfeited  under  the  terms  of  a  contract  for  dredging  in  1890  and 
1891.  As  the  claim  has  been  brought  to  the  attention  of  Congress  thOt 
Cfirrespondence  with  this  office  is  given  in  order  that  the  conditions, 
&ay  be  understood :  j 

Paixesville,  Ohio,  August  18,  1894. 

Sir:  I  take  the  liberty  of  asking  yonr  attention  to  the  claim  of  the  American) 
Tnosiportation  Company  for  dredging  done  at  Fairport  Harbor,  Ohio,  in  1891. 

The  claim  is  for  $5,434.18,  with  interest  from  Jnly  1,  1891. 

As  will  appear  from  accompanying  documents,  a  special  act  was  required  in  order - 
to  secure  payment.    A  bill  for  that  purpose,  which  I  inclose  a  copy  of,  was  introduced 
ffl  the  House  in  the  Fifty-second  Congress,  and  reported  upon  favorably  by  the  Com- 
mittee on  Claims.  ^    ,       r^.^     J.X.'   A 

I  also  inclose  copies  of  bills  introduced  in  House  and  Senate  of  the  Fifty -thira 
CoDgrtts.    The  House  bill  was  favorably  reported  by  Committee  on  Claims  of  the. 
Hooae. 
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The  Senate  bill  passed  the  Senate  the  latter  part  of  Jnly,  and  the  same  passed 
the  House  August  I,  1894.  Will  you  kindly  advise  what  further  action,  if  any,  is 
necessary  to  secure  payment  of  this  claim? 

Respectfully,  yours,  J.  B.  Burrows, 

Attorney  for  American  Transportation  Company. 
Hon.  J.  B.  Doe, 

Assistant  Secretary  of  War, 

[  Second  indonemen  t.  ] 

Office  Chief  of  Engineers, 

U.  8.  Army, 

August  eg,  2894, 

Respectfully  referred  to  Lient.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  for  detailed 
report  of  the  balance  remaining  unpaid  to  the  American  Transportation  Company 
under  a  contract  between  thnt  company  and  the  United  States,  for  dredging  done  at 
Fairport  Harbor,  Ohio,  which  contract  is  referred  to  in  private  act  No.  93,  approved 
August  2,  1894,  a  copy  of  which  is  herewith. 

H.  M.  Adams, 
Acting  Chief  of  Engineers. 
[Third  indonemen t.] 

U.  S.  Engineer  Office, 
Cleveland,  Ohio,  September  IS,  2894, 

Respectfully  returned  to  the  Chief  of  Engineers. 

It  appears  trom  the  records  in  this  office  that  under  date  of  November  28, 1890,  the 
American  Transportation  Company^  of  Painesville,  Ohio,  entered  into  contract  with 
Maj.  L.  Cooper  Overman,  in  behalt  of  the  United  States  of  America,  to  furnish  all 
the  labor,  materials,  and  machinery  necessary,  and  to  do  the  work  of  dredging 
65,000  cubic  yards,  more  or  less,  from  the  channel  between  the  piers  and  over  the  bar 
outside  at  Fairport  Harbor.  Dredging  was  to  be  commenced  on  or  before  November 
25^  1890,  and  to  be  completed  on  or  before  May  30,  1891.  The  contract  was  made 
upon  the  regular  forms  (No.  19)  furnished  by  the  Engineer  Department  of  the  Army, 
with  specitications  for  the  work  appended  as  part  of  the  contract.  The  contract 
was  approved  by  the  Chief  of  Engineers  December  13,  1890. 

Under  date  of  May  15,  1891,  the  company  asked  an  extension  from  May  30  to  July 
30,  1891,  in  time  for  completion  of  contract.  The  extension  was  granted  May  23, 
1891.  Various  letters  from  this  office  called  attention  of  the  company  to  the  fact 
that  progress  was  not  satisfactory,  and  the  company  was  informed  that  another 
dredge  was  necessary  in  order  to  do  the  work  promptly.  Under  date  of  July  31. 
1891,  the  manager  of  the  company  was  informed  that  the  contract  had  expired  and 
that  no  further  work  could  be  done  under  it. 

The  expressed  conditions  in  the  contract  were  that  in  case  of  failure  to  complete 
the  contract  as  specified  and  agreed  upon,  all  sums  due  and  percentage  retained 
should  be  thereby  forfeited  to  the  United  States. 

The  monthly  reports  indicate  that  a  total  of  50,902  cnbie  yards  of  material  was 
dredged,  and  that  the  dredge  was  employed  removing  logs  ten  hoars  and  thirty  min- 
utes, which  Major  Overman  estimated  as  equivalent  to  390  cubic  yards  of  material, 
which,  at  17^  cents  per  yard,  amounts  to  $8,976.10. 

Payments  were  made  by  Major  Overman,  as  follows: 

1890,  December,  voucher  1 $1,148.65 

1891,  April,  voucher  3 2,439.99 

Total  paid 3,588.64 

Balance  unpaid 5, 387. 46 

From  this  should  be  deducted  the  expenses  during  the  period  of  extensirm  in  the 
same  manner  as  would  have  beer  done  had  the  contract  been  completed.  This 
exx)ense  is  as  follows : 

June: 

Inspector $110.00 

Subinspector 52.00 

Boatman  with  boat 1.50 

July : 

Inspector 110.00 

Subinspector 54. 00 

Total 327.50 

It  should  be  added  that  the  forfeitures  were  incurred  under  the  provisions  of  the 
contract,  and  it  Hhould  also  be  added  that  the  work  was  not  carried  on  to  the  satis- 
faction of  the  officer  in  charge  of  the  improvement. 

Jared  A.  Smith, 
Lieut.  Col,,  Corps  of  Engineers. 
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In  the  last  annual  report  mention  was  made  of  the  fact  tbat  the  river 
and  harbor  act  of  August  11,  1888,  authorized  the  Secretary  of  War  to 
grant  to  owners  of  dock  property  abutting  the  river  permission  to  use 
the  Government  pier  under  such  regulations  as  the  Secretary  of  War 
might  determine;  also  that  in  accordance  with  the  terms  of  this  act 
the  Consumers'  Forwarding  and  Storage  Company  had  received  a 
license  to  occupy  and  use  the  pier  at  an  annual  rental  of  $2,000.  This 
amount  was  paid  for  a  single  year  and  has  since  been  refused,  although 
the  i>ier  has  been  constantly  occupied  and  used. 

The  matter  has  been  twice  referred  to  the  Department  of  eJustice  with 
lequest  for  such  action  as  the  nature  of  the  case  demands.  (See  pp. 
2117  and  2418,  Report  of  Chief  of  Engineers,  1894.)  No  action  has 
thus  far  been  taken.  The  company  has  taken  possession  of  the  pier, 
and  has  removed  and  rebuilt  certain  portions  of  it  without  in  any  way 
ODDSolting  or  informing  the  officer  in  charge  of  the  improvement,  so 
that  bis  lirst  knowledge  of  the  fact  was  by  personal  observation  after 
tiie  work  was  completed. 

If  such  action  be  legal,  it  would  seem  that  it  should  be  so  decided 
bf  the  court,  in  order  that  the  officer  in  charge  of  the  improvement 
may  be  relieved  from  the  necessity  for  any  further  action  or  responsi- 
bility in  the  matter. 

The  company  which  has  thus  taken  the  pier  is  understood  to  have 
practically  the  same  interest  and  to  be  managed  by  the  same  agent  as 
the  American  Transportation  Company,  which  brought  claim  for  money 
isrfeited  by  nonfulfillment  of  contract  for  dredging. 

In  December,  1894,  the  Painesville  Board  of  Trade  made  application 
hr  the  establishment  of  harbor  lines  at  Fairport,  Ohio. 

After  very  full  inquiries  on  the  subject,  and  a  personal  examination 
aecompanied  by  the  secretary  of  the  board  of  trade  of  Painesville,  and 
others,  a  report  was  submitted  with  a  map  showing  the  lines  recom- 
feended.  These  were  approved  as  harbor  lines  by  the  Secretary  of 
War,  January  11,  1895.  A  copy  of  the  map  was  forwarded  to  the 
board  of  trade  of  Painesville,  and  was  furnished  to  other  interested 
parties. 

Early  in  June,  1895,  a  complaint  made  by  Mr.  Horace  Alvord,  of 
Painesville,  stating  that  a  dock  company  was  engaged  in  placing  per- 
Bnanent  obstructions  in  the  waters  of  Grand  River  beyond  dock  line, 
was  referred  to  this  office  for  report. 

An  examination  showed  that  the  facts  were  as  stated,  and  a  report 
was  submitted  accordingly.  The  obstruction  consisted  of  a  wharf  upon 
pQes  which  extended  about  60  feet  into  the  river  beyond  the  harbor  line. 

In  compliance  with  requirements  of  section  11  of  the  river  and  harbor 
act  of  September  19, 1890,  information  of  the  fact  was  given  to  the 
United  States  attorney  for  this  district  on  June  13, 1895. 

A  map  of  Fairport  Harbor  showing  the  harbor  lines  established  Janu- 
ary 11, 1895,  and  the  modification  established  June  20,1895,  is  forwarded 
to  accompany  this  report. 

While  there  is  practically  but  one  railroad  terminating  at  Fairport 
Harbor,  and  the  wharf  improvements  for  transfer  of  coal  and  ore  a])pear 
to  be  under  one  general  management,  yet  there  are  several  corporations 
or  companies  with  interests  so  interwoven  that  it  is  difficult  to  locate 
their  limitations  or  responsibility. 

It  is  interesting  to  note  that  it  is  one  of  these  companies  which  has 
Tefdsed  to  pay  the  rental  of  a  pier  which  it  leased  and  occupies,  and  of 
which  it  has  rebuilt  a  portion.  Another  of  the  companies  has  brought 
» claim  against  the  United  States  for  money  forfeited  by  its  failure  to 
comply  with  the  terms  of  a  contract,  and  still  another  has  constructed 
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a  wharf  beyond  the  harbor  line  as  established  at  that  time.  The  'm 
which  was  brought  to  this  ofiQce  with  a>  proposition  for  modificatio 
the  harbor  line  so  that  it  should  pass  outside  of  the  wharf  which 
been  illegally  constructed,  was  a  blue  print  made  in  this  office  and  gi 
out  for  the  special  purpose  of  informing  the  companies  operatini^ 
Fairport  of  the  location  of  the  harbor  lines  which  have  been  establisl 

The  expenditures  on  this  improvement  in  the  last  fiscid  year 
divided  as  follows : 

Renewing  nearly  138  feet  of  pier $10,92 

Superintendence 22 

Dredging  and  saperintendence,  October  and  November,  1894 3:6 

Dredging,  April  and  May,  1895 5S 

Repair  of  pier,  October,  1894 < 

Survey 20i 

Office,  and  all  other  contingent  expenses 1, 52) 

Balance  available 12,981 

The  channel  between  the  pi6rs  generally  has  a  good  depth  of  wal 
The  latest  soundings  between  piers  were  taken  in  June,  1893,  when  I 
depths  exceeded  20  feet.    The  amount  of  ore  and  coal  transferred 
this  harbor  is  very  large,  the  tonnage  in  that  respect  being  the  third 
size  upon  Lake  Erie. 

Fairport  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.    There  is  a  fi: 
wbite  light  of  the  third  order  on  the  shore  and  a  beacon  on  the  east  pier. 

Money  statement, 

July  1,  1894,  balance  unexpended $6,816 

Amount  appropriated  by  act  of  August  17,  1894 20,000 

26, 816 
June  30, 1895,  amount  expended  during  fiscal  year 13, 784. 

July  1,  1895,  balance  unexpended 13, 031 

July  1,  1895,  outstanding  liabilities 45 

July  1,  1895,  balance  available 12,986 


Amount  (estimated)  required  for  completion  of  existing  project 190, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1897  100, 000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Jhitract  of  propoaaU  for  removing  and  rebuilding  a  part  of  west  pier  at  Fairport  Harl 
Ohioy  received  and  opened  by  Lieut,  Col,  Jared  A,  Smith,  Corps  of  Engineers,  at  CU 
land,  Ohio,  on  Friday,  March  1,  1895,  at  2  o*clock  p,  m.,  standard  time,  in  acoorda 
with  advertisement  dated  February  1,  1895. 

[Net  amount  available  for  the  work,  $15,000.] 


No. 


1 
2 
3 

4 
5 
6 


Name  and  address  of  bidder. 


C.  E.  Mitchell  &  Co..  l.udington,  Mich... 
L.  P.  &  J .  A.  Smith  Co..  Cleveland,  Ohio 

R.  J.  Cram,  Detroit,  Mich 

James  B.  Donuelly,  Buffalo.  N.  Y 

Joseph  J.  Chnrch;^ard,  Buffalo,  N.  Y 

John  StJing,  Lorain,  Ohio 


For  furnishing 
all  materials 
and  doing:  all 
work  required, 
in  accordance 
with  specifi- 
cations. 


$14, 947. 00 
12. 000. 00 
17, 800. 00 
10. 921.  00 
13, 369.  35 
14, 800. 00 


Remarks. 


Lowest  bid  receive) 
Slightly  informal. 


Recommended  that  the  contract  be  awarded  to  Mr.  James  B.  Donnelly,  of  Bufia 
N.  Y.,  his  bid  being  the  lowest,  and  ho  responsible. 


r 


►     /  / 
/  / 


—l^-JC 
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Aktrmet  of  contract  for  improving  harbor  at  Fairpori^  Ohio,  in  force  during  the  fiecdl 

year  ending  June  30,  1896, 

Contract  with  James  B.  Donnelly,  of  Buflalo  N.  Y.,  dated  March  12,  1895,  for  fur- 
nishine  all  materials  and  doing  all  the  work  required  in  removing  and  rebuilding 
part  of  west  pier. 

Contract  completed  and  closed. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894,  relative  to  the  commerce  of  the  harbor 
at  Fairport,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
cwtoms  and  others. 


Receipt*. 


Ore.... 
Cora... 

WbMt. 


ToUl 


Tons. 


1,093.368 
163, 676 
174. 356 


1,431,400 


Shipmenta. 


Coal 

Merchandise. 


TeUl 


Tons. 


290.787 
71,027 


361,814 


Tots]  freight  tonnage: 

18M 

IMS 


Increase 


1.703,214 
1.215.618 

577,601 


Vessels. 


Eaterinc.. 
Dr  parting. 


Number. 


530 
550 


Tonnage. 


794, 613 
757. 539 


Total  registered  tonnage : 

1894 : 1,552,152 

18B3 1,127.610 


Increase 424,542 

Draft  of  largest  vessels  using  harbor  16  feet.    Largest  vessel s  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


M  M  II. 

IMPROVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

In  1826  the  natural  conditions  of  Ashtabula  River  aflforded  but  2  feet 
depth  of  water  over  the  bar  at  the  mouth,  and  the  rock  bottom  was  but 
9  feet  below  the  surface  of  the  lake. 

A  plan  was  adopted  to  improve  the  channel  by  confining  it  between 
parallel  piers  of  timberwork  filled  with  stone.  The  plans  have  been 
modified  and  extended  from  time  to  time  as  the  necessities  of  commerce 
required,  and  have  included  the  removal  of  material  overlying  the  rock 
and  also  of  the  shaly  rock  itself  to  a  depth  of  17  feet.  A  large  amount  ha.8 
been  necessarily  expended  in  repairing  the  old  work,  because  even  the 
best  timber  above  water  becomes  almost  entirely  decayed  in  fifteen  years. 

The  latest  project,  proposed  in  1890  and  amended  and  approved  in 
1891,  consists  in  widening  the  channel  by  placing  the  east  pier  45  feet 
brther  eastward,  and  deepening  the  channel  by  extending  the  piers  to 
a  depth  of  22  feet  iu  tlie  lake  and  removing  the  rock  to  a  depth  of  20  feet. 


\ 
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Previous  to  commeucement  of  work  on  the  present  project  thirty 
appropriations  had  been  made  for  improving  this  harbor,  from  1826  to 
1890,  amounting  to  $467,401.21 

Expenditures  and  liabilities  to  June  30,  1892 $458,734.46 

Balance  available  July  1, 1892,  for  present  project 8, 666. 75 

Appropriated  by  act  of  July  13, 1892 70,000.00 

Appropriated  by  act  of  August  17,  1894 75,000.00 

The  last-named  act  was  for  continuing  the  improvement,  <^  including 
a  survey  to  determine  what  improvement  thereof  should  be  made  with 
a  view  to  making  it  a  harbor  of  refuge  and  enlarging  its  capacity  for 
the  purposes  of  commerce." 

Amount  expended  upon  present  project  to  June  30, 1894,  including  liabil- 
ities  $72,390.30 

This  had  resulted  in  widening  the  channel  outside  of  the  slip  of  the 
Lake  Shore  and  Michigan  Southern  Eailway  to  213  feet  by  the  removal 
and  rebuilding  entirely  new  of  242  linear  feet  of  east  pier  and  its  exten- 
sion 240  feet  farther,  making  480  feet  of  new  pier  on  east  side,  also  in 
the  extension  of  the  west  pier  240  feet. 

At  the  close  of  the  last  fiscal  year  work  was  in  progress  by  hired 
labor  removing  superstructure  from  a  part  of  old  west  pier  and  rebuild- 
ing it  with  new  timberwork.  The  stone  was  first  removed,  then  the 
old  timber  and  iron  were  taken  out  and  replaced  with  new  and  the 
stone  was  returned. 

The  work  of  the  season  was  completed  in  November,  1894.  The 
superstructure  of  522  linear  feet  of  west  pier  18  feet  wide  and  6  feet 
high,  and  111  linear  feet  of  superstructure  24  feet  wide  and  7  feet  high 
were  entirely  removed  and  rebuilt  with  new  timber.  All  the  stone 
and  part  of  the  iron  were  used  in  rebuilding. 

The  actual  cost  of  the  repair  is  given  in  the  following  table: 


Articles. 


White  pine f(Bet,B.M. 

Do do... 

Do do... 

Do do... 

White  oak do... 

Do do.:. 

Spikee '. pounds . 

IJriftbolU do... 

Screw  bolts do... 

Cost  of  materials 

Labor,  including  salary  of  superintendent 

Ropes,  tools,  etc '. 

Hi  re  of  tools  and  scow 


Total  cost. 


Quantity. 


40.069 

227,198 

34 

937 

56 

1,797 

3,200 

29,462 

800 


Price. 


$20.00 
22.00 
25.00 
26.00 
30.00 
26.00 

.03  A 
.02A 
.02  A 


Cost. 


$801.38 

4.998.36 

.85 

24.37 

1.68 

46.72 

105.60 

677.63 

20.00 

6,676.59 

3, 573. 51 

95.37 

267.00 


10,612.47 


This  work  included  tearing  down  the  old  superstructure,  removing 
and  replacing  732^  cords  of  stone,  and  using  a  considerable  quantity  of 
the  old  iron,  all  of  which  appears  in  the  cost  of  labor.  Nearly  all  the 
stone  had  to  be  handled  twice  and  some  of  it  three  times;  it  consisted 
of  very  small  pieces  closely  packed  into  the  old  work,  and  in  most 
places  the  voids  were  filled  with  sand  and  dirt,  so  that  the  handling  was 
expensive. 

Most  of  the  purchases  were  made  before  June  30, 1894. 

The  amount  expended  on  this  superstructure  in  last  fiscal  year  was 
$4,853.83. 

Various  small  repairs  were  made  to  the  old  work  in  addition  to  the 
above. 
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The  last  contract  for  new  piers  at  Ashtabula,  amounting  to  more  than 
t61,000,  was  under  prices  for  timber  and  iron  as  follows  in  the  work: 

White  pine,  at  $34  per  M  feet,  B.  M. 
White  oak,  at  $48  per  M  feet,  fi.  M. 
Spikes,  at  4  cents  per  pound. 
DriftboItA,  at  S!t  cents  per  pound. 
Screw  bolts,  at  5  cents  per  pound. 

On  the  basis  of  these  prices,  and  estimating  the  handling  of  stone  at 
tl  per  cord,  which  is  low,  and  counting  the  tearing  down  of  old  work 
uid  using  old  iron  at  75  cents  per  toot  of  pier  length,  the  work  by  con- 
tract would  have  cost  as  follows : 

Wliite  pine,  268,238  feet,  B.  M.,  at  $34 $8,120.09 

^Tiite oak,  1,853  feet,  B.M.,  at$42 778.26 

Spikes,  3,200  pounds,  at  4  cents 128. 00 

DriftboUs,  29,462  pounds,  3}  cents 1,104.82^ 

Screw  bolts,  800  pounds,  at  5  cents 40.00 

HsodliDg  of  stone 732  50 

Soioving  old  woodwork 475. 25 

Superintendence  by  inspector 375.00 

Total 11,753.92 

As  most  of  these  prices  were  the  lowest  obtained  for  a  work  about 
sx  times  as  large,  and  other  prices  are  not  overestimated,  it  will  be 
^n  that  the  probable  cost  by  contract  would  have  exceeded  the  cost 
bj  hired  labor  by  more  than  $1,000,  or  about  10  per  cent.  The  hired 
hboT  was  ill  strict  conformity  to  the  law  which  forbids  the  employment 
of  any  mechanic  or  laborer  more  than  eight  hours  in  any  calendar  day 
ind  requires  a  full  day's  pay  therefor,  and  to  the  law  which  gives  to 
all  such  employees  full  pay  for  National  holidays.  In  these  respects 
aeebanics  and  laborers  are  usually  much  better  paid  for  their  labor 
then  employed  directly  by  the  United  States  than  they  are  when  em- 
ployed upon  works  carried  on  by  contract. 

In  February,  1895,  a  survey  of  tde  bottom  of  the  lake  over  the  part 
▼here  it  is  proposed  to  extend  the  piers,  and  to  remove  rock  to  a  depth 
«f  20  feet,  was  made  by  the  very  unusual  method  of  cutting  holes 
through  the  ice.  The  exact  depth  of  the  sand  bottom  was  first  obtained 
md  then  a  steel  rod  was  driven  through  the  sand,  which  was  gener- 
ally but  a  few  inches  deep,  to  the  rock  beneath.  The  amount  of  rock 
to  be  removed  has  thus  been  very  accurately  determined.  If  the  chan- 
nel be  excavated  only  to  the  inner  end  of  the  piers,  the  rock  excava- 
tion will  be  42,750  cubic  yards. 

Under  date  of  February  6, 1895,  proposals  for  excavating  the  chan- 
nel at  Ashtabula  Harbor  were  invited  by  public  advertisement.  Copies 
«f  the  specifications  were  also  sent  by  mail  to  all  parties  known  or  sup- 
posed to  have  facilities  for  doing  the  work. 

Bids  were  opened  March  0,  1895,  and  a  contract  was  made  with 
Xessrs.  Carkin,  Stickney&  Cram,  of  Detroit,  Mich.,  to  remove  the  rock 
to  a  depth  of  20  feet  at  mean  lake  level,  at  a  rate  of  97  cents  per  cubic 
yard  for  rock  and  at  the  rate  of  $10  per  hour  for  dredge  plant  when  it 
»  required  by  the  engineer  in  charge  to  remove  overlying  sand  as  a 
temporary  benefit  to  navigation. 

Commencement  of  work  under  the  contract  was  delayed  until  June 
17,1895,  since  which  time  the  dredge  has  been  employed  in  removing 
«and  bars,  which  cause  inconvenience  and  delay  to  loaded  vessels. 

The  survey  required  by  the  act  of  August  17, 1894,  was  made  in 
October,  1894.  and  a  report  was  submitted  to  the  Chief  of  Engineers 
ander  date  of  February  28,  1895.    The  report  recommended  the  con- 
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stmction  of  two  breakwaters,  each  1,500  feet  long  on  inner  face,  and 
two  pierhead  cribs,  each  50  feet  square,  at  a  cost  of  $465,000. 

This  plan,  if  adopted,  will  obviate  the  necessity  for  any  further  exten- 
sion of  the  piers  at  mouth  of  the  river  and  reduce  the  expense  of  the 
present  project  by  $114,000. 

The  report,  a  copy  of  which  is  appended  hereto,  was  accompanied 
by  a  map  •  of  the  part  surveyed.  A  reduced  copy  of  the  map  is 
forwarded  to  accompany  this  report. 

The  imix)rtance  of  Ashtabula  Harbor  as  a  port  on  Lake  Brie  is  very 
great,  it  being  the  greatest  shipping  point  on  the  lake  for  iron  ore  and 
coal. 

It  is  earnestly  recommended  that  a  large  appropriation  be  made  for 
this  improvement  during  the  ensuing  year. 

In  the  annual  report  mention  was  made  of  the  fact  that  the  steamer 
C,  F.  Bielman  had  caused  considerable  injury  to  the  end  of  the  east 
pier  at  Ashtabula  Harbor.  The  officer  in  charge  of  the  work  succeeded 
in  making  arrangements  by  means  of  which  complete  repairs  were  made 
to  the  pier  and  all  expenses  were  paid  by  the  owners  of  the  steamer. 

Ashtabula  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fifth  order,  varied  by  flashes,  on  the  west  pier.  Fort  Porter,  N.Y., 
is  the  nearest  work  of  defense. 

Money  statement 

July  1, 1894,  balance  unexpended $6,836.95 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

81,836.95 
June  30,  1895,  amount  expended  during  fiscal  year 7, 777. 49 

July  1,  1895,  balance  unexpended 74, 059. 46 

July  1,  1895,  outstanding  liabilities 125.00 

July  1,  1895,  balance  available 73,934.46 


Amount  (estiirated)  required  for  completion  of  existing  project 180, 000. 00 

Amount  that  can  be  nrontabl^  expended  in  fiscal  year  ending  June  30, 1897  180, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  excavating  channel  at  Ashtabula  Harbor,  Ohio,  received  and 
opened  by  Lietit.  Col,  Jared  A.  Smith,  Corps  of  Engineers,  at  Cleveland,  Ohio,  on 
Wednesday,  March  6, 1895,  at  2  o^ clock  p,  m.,  standard  time,  in  accordance  with  adver- 
tisement dated  February  6,  1895. 

[Net  ainoant  available  for  the  work,  $69,950.] 


Ko. 


1 
2 
8 
4 
5 
6 


Name  and  address  of  bidder. 


R.  J.  Cram,  Detroit,  Mich 

L.  P.  Sl.  J.  A.  Smith  Co.,  Cleveland,  Ohio. 

Edward  J.  Hingston,  Buffalo,  N.  Y 

John  Stang,  Lorain,  Ohio 

Carkin,  Sticknev  &.  Cram,  Detroit,  Mich 
James  Rooney,  Toledo,  Ohio 


For  excavating 
rock,  ner  cubic 

yard,  place 
moasnrcment 

(estimated 

quantity,  28, 100 

cubic  yai^s). 


$1.78 
1.79 
1.34 
1.90 
.97 
1.36 


For  furnishing 

dredge,  tug, 

and  scows,  for 

removing 
shoals, per  hour 

(estimated 
time  required, 

160  hours). 


$10.00 
11.00 
9.50 
12.00 
10.00 
12.60 


*  Lowest  bid  received. 


Total. 


$51,698 
52, 059 
39.174 
55,310 

*  28, 857 
88,896 


Recommended  that  the  contract  be  awarded  to  Messrs.  Carkin,  Stickney  &,  Cram, 
of  Detroit,  Mich.,  their  bid  being  the  lowest  and  considered  very  low. 


Not  printed.    A  similar  map  is  printed  herein  with  Appendix  M  M  13. 
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AkiftnuXof  coutracifor  improving  harbor  at  ABhtahulay  Ohio,  in  force  during  thtfiaeal 

year  ending  June  SO,  1895. 

CoDtrmct  with  Carkio,  Stickney  &.  Cram,  of  Detroit,  Mich.,  dated  March  15,  1895, 
IS  follows: 

For  excavatlDg  rock,  per  cubic  yard,  place  measarement $0. 97 

For  faniiBhing  dredge,  tug,  and  scows  for  removing  shoals,  per  hoar 10. 00 

Quantity  hmited  by  amount  available : 69, 950. 00 

Work  still  in  progress.     Contract  time  for  completion^  June  30;  1896. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Ashtabula,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
eutoms  and  others : 

iMcipta.  Tons. 

Iroaore 2,225.035 

Lamber 1,875 

JUilnmd  ties,  etc 3,248 

F»»h 70C 


Total 2,230,858 


C«l 739,300 

T4al  freight  tonnage : 

ilM 2,970.158 

Vm 2,659.9e0 


310, 198 


Yessela.  Number.    Tonnage. 


Utering ■    1,409  1,581,415 

Biputing 1,385  1,567,453 

ItteJ  regiatered  tonnage : 

1»4 3,148.868 

1883 2,666.203 


482,665 

Draft  of  largest  vessels  using  harbor,  18  feet.    Largest  vessels  do  not  load  to  full 
depth.     No  new  lines  of  transportation  have  been  established  during  the  year. 


M  M  12. 

IMPROVEMENT  OF.CONNEAUT  HARBOR,  OHIO. 

Cobneaat  Harbor  is  formed  by  the  Conneaut  liiver  or  Creek  near  its 
Qouth  at  junction  with  Lake  Erie.  Improvements  at  this  place  were 
•tHnmeuced  under  an  appropriation  made  by  Congress  March  2,  1829, 
«d  were  continued  at  irregular  intervals  until  1875. 

The  amount  appropriated  and  expended  during  the  period  from  1829 
:» 1875  was  $106,629.39. 

As  a  result,  the  channel,  which  originally  had  a  depth  of  only  about 
'^  feet,  was  increased  to  a  depth  of  8  or  9  feet  ordinarily  and  to  11  feet 
»isder  very  favorable  conditions. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
f4U,000  "for  relocation  of  channel  and  construction  of  new  piers.'' 
Scheme  B  of  Engineer  Beport.) 
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The  location  was  modified  by  an  act  approved  February  24, 1893. 
(See  Annual  Report  of  Chief  of  Engineers,  1893,  pp.  3089,  3090,  and 
map  opposite  last-named  page.) 

Appropriations  have  been  made  for  this  improvemeut  as  follows: 

By  act  of  July  13,  1892 $40,000.00 

By  act  of  August  17, 1894 40,000.00 

Total  expended  to  June  30, 1894 39,979.06 

Besides  surveys  and  examinations  of  the  bottom,  there  had  been 
completed  400  linear  feet  of  pier  on  the  west  side,  nearly,  in  the  prolon- 
gation of  the  old  pier,  to  which  some  repairs  had  been  made. 

The  amount  expended  and  incurred  in  the  last  fiscal  year  has  been $18, 392. 03 

The  new  piers  built  in  the  previous  year  not  being  on  the  same  align- 
meut  as  the  old  west  pier,  a  width  of  12  feet  of  the  end  of  the  latter 
was  exposed  on  the  west  side.  In  northwest  winds  the  seas  which 
chased  along  tbe  face  of  the  new  work  struck  the  exposed  end  of  the 
old  work  with  such  force  that,  notwithstanding  it  had  been  greatly 
reinforced  and  strengthened,  the  entire  part  above  water  level  was  torn 
away  for  a  length  of  about  20  feet. 

It  was  desirable  to  preserve  the  old  pier  as  long  as  possible,  and  this 
could  only  be  done  by  i)rotecting  the  end.  A  crib  was  therefore  con- 
structed on  the  plan  of  a  right-angled  triangle,  with  base  of  12  feet 
and  perpendicular  of  20  feet.  This  crib  was  secured  in  the  angle  with 
base  against  old  work  and  perpendicular  against  the  new  pier,  and  was 
then  filled  with  stone  and  decked  over.  The  end  of  old  pier  was  also 
put  in  good  condition.  This  work  was  commenced  and  completed  in 
September,  1894,  by  hired  labor. 

Tlie  success  of  this  small  device  has  been  remarkable.  In  heavy 
storms  from  the  northwest  the  seas  against  the  side  of  the  pier  accumu- 
late in  size  and  force  as  they  move  along  until  the  part  next  the  pier  is 
turned  away  by  the  triangular  wedge  and  it  is  thrown  across  the  other 
seas  in  an  oblique  direction  and  breaks  them  up  in  such  a  manner  as 
to  greatly  diminish  their  force.  The  effect  of  throwing  the  seas  away 
from  the  piers  is  such  as  to  suggest  that  similar  means  may  be  employed 
near  the  head  of  piers  with  good  effect  in  retarding  the  formation  of 
bars. 

The  construction  of  the  400  feet  of  pier  at  Conneaut  in  1893  by  con- 
tract was  not  satisfactory  to  the  officer  in  charge  of  the  improvement. 
The  defects  were  not  of  such  a  nature  as  to  justify  a  refusal  to  make 
payments,  and  yet  they  fell  far  short  of  the  ideal  which  was  hoped  to 
be  realized. 

For  the  expenditure  of  the  amount  appropriated  August  17, 1894,  it 
was  therefore  recommended  that  in  the  construction  of  pier  on  the  east 
side  the  materials  be  purchased  by  coutriict  after  advertising,  and  that 
the  construction  be  carried  on  by  hired  labor.  This  recommendation 
was  approved  by  the  Chief  of  Engineers. 

Under  date  of  January  16,  1895,  proposals  were  invited  by  public 
advertisement  to  fiirnish  and  deliver  the  timber,  iron,  and  stone.  A 
48eparate  proposal  was  required  for  each  kind  of  material. 

Bids  were  opened  February  12, 1895,  and  contracts  were  closed  with 
the  lowest  bidders  for  each  class  of  material  at  the  prices  shown  in 
abstract  of  bids  appended  hereto.  Most  of  the  hemlock  timber  was 
delivered  in  May.  It  is  exceptionally  fine  in  both  quality  and  cutting. 
The  pine  timber,  also  of  excellent  quality,  was  delivered  June  22.  Iron 
was  delivered  in  May,  and  is  xemarkably  good  in  workmanship  and 
^quality* 
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Mr.  Q.  Gillmore  was  employed  to  superintend  the  construction,  which 
was  commenced  April  8, 1895. 

At  the  end  of  the  fiscal  year  there  had  been  framed  200,000  feet,  B.  M., 
of  hemlock  timber,  and  16,000  feet,  B.  M.,  of  pine  timber;  three  cribs, 
each  100  feet  in  length,  were  ready  to  sink  in  place,  and  the  foundation 
had  been  dredged  to  solid  rock  for  two  of  the  cribs.  A  fourth  crib  had 
heen  commenced,  and  stone  for  filling  one  crib  had  arrived.  It  was 
expected  to  sink  the  first  crib  on  June  20,  but  a  strong  northwest  wind 
a>mpelled  a  postponement.  On  the  29th  of  June  125  cords  of  stone 
had  been  delivered  on  vessels,  ready  to  put  into  cribs  as  soon  as  weather 
woald  permit. 

The  outer  end  of  first  crib  to  be  sunk  on  the  east  side  will  be  at  a 
distance  of  500  feet  from  the  shore,  and  this  will  be  followed  by  four 
others,  closing  the  interval  between  first  crib  and  the  shore.  In  putting 
on  the  superstructure  the  same  method  will  be  followed  by  completing 
the  outer  end  first.  This  method,  which  is  the  reverse  of  that  usually 
porsned,  has  several  advantages:  the  trench  for  foundations  will  be 
better  protected  and  will  fill  less  if  the  outer  end  be  closed  by  a  crib. 
When  heavy  seas  occur  during  construction  it  is  always  tlie  outer  end 
vhich  suffers  loss  of  stone  and  other  consequent  injury.  When  con- 
stmction  is  carried  outward  from  the  shore  the  outer  end  is  always 
necessarily  incomplete  and  exposed;  by  finishing  that  part  first  the 
outer  end  is  protected  at  once,  and  the  remaining  work  is  sheltered  by 
that  which  preceded. 

As  the  framing  and  fastenings  of  the  cribs  now  under  construction 

for  Goiineant  Harbor  are  in  many  respects  considered  to  be  an  advance 

upon  any  work  heretofore  constructed,  a  drawing  showing  the  design 

is  forwarded  to  accompany  this  report.    As  these  cribs  are  upon  a  rock 

&andation,  the  apron  shown  in  drawings  with  last  annual  report,  and 

vsed  this  year  at  Fairport  Harbor,  is  not  needed.    The  grillage,  for 

eonTenience  in  launching,  is  built  in  three  sections;  when  in  the  water 

these  are  placed  end  to  end  and  form  the  bottom  of  cribs,  each  100  feet 

bag.     The  grillage  timbers  necessarily  pass  through  the  side  walls  for 

lopport.    The  cross  walls  are  solid  from  bottom  to  top ;  the  timbers 

are  square  on  the  ends  and  abut  against  the  inner  faces  by  walls  with- 

oat  dovetails  or  other  framing.    These  walls  are  held  at  each  end 

between  two  vertical  timbers  secured  by  screw  bolts,  as  shown  in  the 

drawings.    Long  rods,  1^  inches  in  diameter,  pass  through  the  crib 

torn  side  to  side  to  hold  the  outward  thrust.    All  dri^  bolts  are 

k^ded,  but  have  no  points  save  a  mere  beveling  of  the  edge  to  pre- 

I'ent  tearing  the  sides  of  the  holes  in  which  they  are  driven.    Arrange- 

Bent  of  bolts  shown  in  drawing  is  such  that  the  timbers  are  drawn 

Tery  close  together,  and  the  whole  result  is  to  make  the  crib  vastly 

■ore  rigid  and  strong  than  by  the  method  of  dovetails. 

The  principal  merits  are,  however,  that  the  cribs  are  believed  to  be 
far  more  durable  than  the  kind  heretofore  used,  and  when  the  wood 
above  water  decays  the  bottom  is  far  better  adapted  to  adding  a  new 
saperstructure  of  masonry. 

Some  old  crib  work  which  had  been  in  the  water  perhaps  fifty  years 
rbeo  recently  removed  was  found  to  be  worthless,  owing  to  the  wearing 
away  of  the  dovetail  heads  of  cross-ties  and  cross  walls,  as  well  as  the 
ends  of  timbers  framed  together  at  angles  of  cribs.  The  water  for  many 
fears,  loaded  with  mud  and  sand,  had  been  forced  back  and  forth 
aroand  these  dovetails  until  they  were  so  much  worn  that  the  clear 
ipaee  was  often  as  great  as  2  inches  where  the  timbers  should  fit  very 
dose  to  give  any  strength  or  stiffness.  It  was  due  to  the  decking  wWch. 
lield  the  U>j>  of  the  waJJs  iu  plage,  and  the  fact  that  the  stone  inridtt 
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had  become  cemented  together  with  hard  mad  so  that  there  was 
ward  pressure,  that  the  cribs  had  not  long  before  fallen  in  piecei 

The  iron  driftbolts  in  the  old  cribs  have  been  found  so  s 
rusted  as  to  make  no  material  difference  in  the  weight  or  streng 
is  therefore  evident  that  a  device  which  will  do  away  entirely  w 
dovetail  method  of  framing  and  rely  instead  upon  iron  for  fast 
will  vastly  prolong  the  effectiveness  and  durability  of  the  cribs 
water. 

While  the  faces  of  timbers  in  old  cribs  were  also  somewhat  wo 
the  wear  was  much  less  than  around  the  exposed  ends,  aud  eve 
great  it  would  not  destroy  the  strength  and  effectiveness  of  the 
The  pine  timber  above  water  in  these  works  decays  so  much  a£ 
I>ra€tically  worthless  in  about  fifteen  years.  The  decay  is  muc 
teued  wherever  timbers  are  cut  into  or  otherwise  injured.  In  the 
cut  for  dovetails  the  effect  of  varying  degrees  of  moisture  is  far  g 
than  it  is  in  the  timber  where  it  is  whole.  On  the  other  hani 
bolts  fit  and  cover  the  holes  so  tightly  as  to  prevent  any  hastei 
decay  from  that  cause,  so  that  the  new  method  here  describe 
hardly  fail  to  prolong  the  effective  strength  of  parts  above  as  y 
below  water. 

It  should  be  remarked  that  the  part  of  the  work  thus  far  const 
by  this  method  is  less  expensive  in  labor;  it  admits  of  timbe 
wane  edges  on  four  sides  for  cross- walls,  and  is  therefore  cheapc 
respect  to  close  fittiag  of  all  parts  aud  to  straightness  of  £euM 
stiffness  in  the  water,  it  is  by  far  the  best  that  the  officer  in  ch{ 
the  work  has  ever  seen. 

The  balance  of  available  funds  will  be  expended  in  extendii 
pier  on  east  side  of  the  harbor.  The  Pittsburg,  Shenango  aud  Lali 
Eailway  Company  has  expended  a  large  amount  of  money  in  dr< 
the  channel,  constructing  wharf  frontage,  and  putting  in  railway 
and  coal  hoists.  As  a  result,  a  very  large  amount  of  coal  and  c 
been  transferred  at  this  harbor  in  the  last  year.  A  line  of  steai 
to  commence  running  in  July  from  Gonneaut  to  Port  Dover  i 
opposite  side  of  the  lake. 

This  business  has  all  been  developed  in  two  years,  and  it  i 
desirable  that  the  improvements  of  the  harbor  be  hastened  as 
as  possible  by  large  appropriations,  in  order  that  the  increasing 
uess  may  be  accommodated  and  navigation  be  made  safe  and  conv< 

CoDoeaut  Harbor  is  at  the  month  of  Conneaat  River,  13  miles  east  of  Asl 
and  is  near  the  boundary  between  the  States  of  Ohio  and  Pennsylvania.  It  i 
collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed  white  light  of  tfa 
order  upon  the  bank  near  the  mouth  of  the  river,  and  a  small  beacon  on  tl 
end  of  west  pier. 

Money  statement 

July  1,  1894,  balance  unexpended 

Amount  appropriated  by  act  of  August  17, 1894 4( 

4C 
June  30, 1895,  amount  expended  during  fiscal  year 1( 

July  1,  1895,  balance  unexpended 2i 

July  1,  1895,  outstanding  liabilities $1, 539. 44 

July  1,  1895,  amount  covered  by  uncompleted  contracts 6, 105. 00 


July  1, 1895,  balance  available IE 

r  Amount  (estimated)  required  for  completion  of  existing  project 42C 

y  ^izzoiintthatcanbeprofitably  expendedinfiscal  year  ending  June  30, 1897  25C 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     bwrbor  acta  of  1866  and  1867  and  of  suudiy  c\viV  act  of  Macoh  3, 1893. 
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of  proposals  forfumishing  and  delivenng  timber  ^  iron,  and  atone  for  construction 
•f  fur  at  Conneaut  Harbor ^  Ohio,  received  and  opened  by  Lient.  Col.  Jared  A,  Smith, 
Cwp9  of  Engineers,  at  Cleveland,  Ohio,  on  Tuesday,  February  12, 1895,  at 2  o'clock  p,  m., 
tUmdard  time,  in  accordance  with  advertisement  dated  January  16, 1895, 

[Net  amouDt  available  for  the  purpose,  |22,000.] 


Sol    Name  and  addr^M  of  bidder. 


1  CaaaiaaM.Carrieir,  Carrier.  Pa. 

2  C.lLMitebeU  6l  Co..  Loding 

tMk^Mlcb 

3  ClmUnd  Sawmill  and  Lum- 

ber Co.,  CleToland,  Obio 

4  WilliaiD     Howazd     Prescott, 

Clevelaiid,  Ohio 

5  Khmftt  D.  Weimer.  Ludington, 


Timber. 


Hemlock  (444.528  feet.  I    White  pine  (321.264 


B.  M.). 


PerM. 
feet,  B.M 


$10.00 
14.85 
14.00 
14.00 


feet,  B  M.). 


Total  of    '    PerM. 
bid.        !feet,B.M 


Total  of 
bid. 


*  $4. 445.  28 


8,601.25  I      $21.85       $7,019.6'i 
C,  223. 39  22. 00  i      7, 228. 44 


6,223.39 


24.70  j      7.935.22 
21.37  i     :  6.  865.  41 


White  oak  (1,872 
feet,  B.M.). 


PerM. 
feet,  B.M 


Total  of 
bid. 


reedTed  for  hemlock,      t  Lowest  received  for  white  oak.      \  Lowest  received  for  white  pine. 

SMomiaended  that  the  contracts  be  awarded  to  Mr.  Casins  M.  Carrier,  of  Carrier, 
P^,  for  hemlock;  Mr.  Emery  D.  Weimer,  of  Ludingtou,  Mich.,  for  white  piue;  Mr. 
WQiiain  Howard  Prescott,  of  Cleveland,  Ohio,  for  white  oak,  their  bids  being  the 
hmmt  in  each  case. 


\ 

Iron. 

■ 

Total. 

x^    Hame  and  addxvaa 
^^           of  bidder. 

Screw  bolte 

and  waahera 

(62,355  poundn). 

I>riftbolt8 

(52,002 

pounds). 

Iron  rods 
(44,449  pounds). 

Spikes 
(2,550  pounds). 

Priee 
hid  per 
pound. 

Total. 

Price 
hid  per 
pound. 

Total. 

Price 
bid  per 
pound. 

Total. 

Price 
bid  per 
pound. 

Total. 

1  The  Hodge  Manu- 

faetoring  Co., 
GreenTille,  Pa — 

2  Wjdlaee   M.   Patti- 

•on,  develand, 
OUo 

Cts. 
2.5 

1.54 
1.8 
1.52 
1.7 

2.14 

11,558.88 

960.27 

1. 122. 39 
947.80 

1,060.04 

1. 334. 40 

Cts. 
1.75 

1.29 
1.4 
L47 
1.5 

1.59 

$910.04 

670.83 
728.03 
764.43 
780.03 

CU. 
2.5 

1.74 
1.85 
1.77 
2.2 

$1,111.23 

m.  41 
822.31 
780. 75 
977.88 

CU. 
2.5 

1.7 

1.17 

1.85 

2 

$63.75 
43  35 

$3, 643. 90 
9  ii7  ftn 

1  John  P.  McGaire, 
dexeland^Ohio... 

4   TheUpeonKntCo., 
Clevelaiid.  Ohio... 

\   ▲.    Laoonr,    Cleve- 
land. Ohio 

29.84  \  2,702,57 
47. 18     2, 546. 16 

•   Rxinael  Wheel  and 
Foundry  Co.,  De- 
troit. Mich 

1 

1 

826.83  1    2.95 

1 

1,311.25       1.98  I    50.49 

3, 522. 97 

Beeommended  that  the  contract  be  awarded  to  Mr.  Wallace  M.  Pattison,  of 
Cferehuid,  Ohio,  his  bid  being  the  lowest  received. 


Name  and  address  of  bidder. 


1  Breckciirldge  &  Uhcr,  Grove  City,  Pa 

2  Kdley  Island  Lime  and  Transportation  Co.,  Cleveland,  Ohio. 

3  John  Mulcaby,  Greenville,  Pa 


I  c 


Stone  (1,100  cords). 


Per  cord.'    Total. 


$5.25 
5.55 
6.75 


$5,775 

*  6, 105 

7,425 


*  Recommended  for  acceptance. 

Beeommended  that  the  contract  be  awarded  to  the  Kelley  Inland  Lime  and  TranH- 
poft  Company,  of  Cleyeland,  Ohio,  their  bid  being  the  lowest  in  accordance  with 
ipecifications. 

£Ka  95 196 
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Abstract  of  contrdcta  for  improvmg  harbor  at  Conneautf  Ohio,  in  force  during  the  fiteal 

year  ending  June  30,  JSS'i. 

r 

'  Contract  with  Cassius  M.  Carrier,  of  Carrier,  Pa.,  dated  March  6,  1895,  for  fur- 
nishing and  delivering  444,528  feet,  X^>  M.,  of  hemlock  timber  for  construction  of  pier 
at  Conneaut  Harbor,  Ohio. 

Delivery  completed. 

Contract  with  Emery  D.  Weimer,  of  Ludington,  Mich.,  dated  March  5,  1895,  for 
furnishing  and  delivering  321,264  feet,  B.  M.,  of  white  pine-timber  and  plank  for  con- 
strtiction  of  pier  at  Conneaut  Harbor,  Ohio. 

Contract  completed  and  closed. 

Contract  witn  Wallace  M.  Pattison,  of  Cleveland,  Ohio,  dated  March  8,  1895,  for 
furnishing  and  delivering  161,356  pounds  of  iron,  consisting  of  screw  bolts,  drift- 
bolts,  spikes,  and  iron  rods,  for  construction  of  pier  at  Conneaut  Harbor,  Ohio. 

Contract  completed  and  closed. 

Contract  witn  Kelley  Island  Lime  and  Transport  Company  of  Cleveland,  Ohio, 
dated  March  15,  1895,  for  furnishing  and  delivering  1,100  cords  of  stone  for  construc- 
tion of  pier  at  Conneaut  Harbor,  Ohio. 

Delivery  incomplete.    Contract  time  for  completion,  September  30,  1895. 


COMMERCIAL    STATISTICS. 

The  following  statistics  for  the  year  1894  relative  to  the  commerce  of  the  harbor 
at  Conneaut,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others: 

Receipts.  Toiis.    ||  Shipiueuts.  !     Tods. 


Iron  ore 266,453 

Plaster  (alabaster) 619 


Total 267,072 


Coal 

Total 


89,023 


89,023 


Total  freight  tonnage: 

1891 356.095 

1893 264,554 


'  Increase 91,541 

I  Vessels. 


Entering. . 
Departing 


Number.    Tonnage. 


149  238, 525 

156  89,023 


Total  registered  tonnage : 

1894 327,548 

1893 •. 300,946 


Increase 26, 602 

Draft  of  largest  vessels  using  harbor,  16  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  were  established  during  the  year. 


M  M  13. 

survey  of  ashtabula  harbofi,  ohio. 

United  States  Engineer  Office, 

Cleveland^  OhiOj  February  28^  1895. 

General  :  In  compliance  with  requirements  of  the  river  and  harbor 
act  of  August  17,  1894,  making  an  appropriation  for  "Improving  har- 
bor at  Ashtabula,  Ohio:  Continuing  improvement,  $75,000,  including  a 
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Buney  to  determine  what  improvement  thereof  should  be  made  with  a 
view  to  making  it  a  harbor  of  refuge  and  enlarging  its  capacity  for  the 
purposes  of  commerce,''  I  have  to  submit  the  following  report; 

Tlie  earliest  time  at  which  the  survey  could  conveniently  be  made 
wsttin  October,  1894,  when  my  assistant,  Mr.  William  T.  Blunt,  with  a 
small  party,  on  board  the  steamer  Swansea^  was  directed  to  make  the 
surrey. 

In  order  to  ascertain  the  condition  of  the  bottom  in  the  vicinity,  both 
with  reference  to  depth  of  water  and  character  of  underlying  material, 
the  survey  was  extended  a  distance  of  about  2  miles  along  the  shore, 
inciading  parts  both  east  and  west  of  the  present  harbor  entrance. 

Twenty  two  lines  of  soundings  were  taken,  each  line  beiug  more  tlian 
ftioile  in  length;  the  average  interval  between  soundings  on  inner  half 
of  each  line  was  less  than  ^  feet  and  on  outer  half  of  lines  less  than 
lOOfeet. 

The  material  of  the  bottom  was  examined  in  forty-five  places,  in  thirty- 
eight  of  which  the  rock  bottom  was  found  entirely  uncovered  and  at 
all  the  other  points  rock  was  found  covered  with  sand  varying  from  a 
few  inches  to  a  little  more  than  2  feet  in  depth;  all  the  sand  is  near  the 
fihore. 

The  inner  ends  of  lines  of  soundings  commenced  in  a  depth  of  about 
10  feet,  and  at  the  outer  ends  most  of  the  depths  exceeded  40  feet.  It 
nqoires  but  a  glance  at  the  map  to  show  that  there  is  no  secure  anchor- 
\  VB^foT  vessels  in  need  of  refuge,  and  a  basin  constructed  with  a  view 
tf  protecting  a  large  area  for  anchorage  would  therefore  afford  but  veiy 
attU  benefit  in  proportion  to  the  expense. 

As  a  matter  of  fact,  but  a  very  small  fraction  of  the  commerce  of  the 
ttes  is  carried  in  sail  vessels  propelled  by  the  winds,  and  even  those 
ire  generally  taken  in  tow  by  tugs  on  entering  a  harbor  and  are  rarely 
Ivoi^ht  to  anchor.  Masters  of  steam  vessels  do  not  often  let  go  an 
achor,  as  it  gives  far  less  trouble  to  proceed  directly  to  a  wharf. 

Id  Cleveland  Harbor,  where  there  is  a  large  area  for  anchorage,  it  is 
THy  rarely  used  as  a  refuge,  and  the  very  few  vessels  using  it  for  an 
Viehorage  have  as  a  reason  that  it  is  a  secure  place  to  remain  when 
Q&employed  rather  than  a  refuge  from  storms. 

Hie  fact  that  there  is  no  holding  ground  at  Ashtabula  Harbor  which 
vooid  make  a  safe  anchorage  in  storms  is  therefore  of  very  little  con- 
^ence  in  that  respect. 

the  essential  qualities  to  make  the  harbor  desirable  and  sufficient 
fcra  refuge  are  an  entrance  of  ample  width  and  depth  and  such  pro- 
\  taction  as  shall  break  the  force  of  the  seas,  so  that  vessels  may  easily 
^^  places  of  safety  alongside  the  piers  and  wharves. 

Any  reduction  of  the  height  of  waves  at  the  entrance  between  piers 
IS  equivalent  in  some  respects  to  an  added  depth  of  the  channel.  The 
^)  vessels  entering  the  harbor  in  a  heavy  sea  rise  above  and  fall  below 
ti*  level  which  they  would  follow  in  smooth  water,  and  the  large  vessels 
*l»ich  could  enter  with  ;3afety  in  smooth  water  might  pound  upon  the 
^m  and  be  unmanageable  in  a  seaway.  In  such  cases  the  vessels 
»e  compelled  to  remain  outside  without  shelter  until  the  sea  subsides. 

Ib  heavy  storms  from  the  lake  the  seas  chase  each  other  into  the 
Mjor  to  a  considerable  distance;  any  device  which  will  so  far  break 
^aeas  as  to  neutralize  their  effect  at  the  entrance  between  piers  and 
<the  wharves  inside  will  therefore  be  of  great  benefit  in  increasing 
'kffapacity  of  the  harbor  for  purposes  of  commerce,  though  not  actually 
^giug  its  area. 
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There  are  no  present  indications  that  an  enlargement  of  the  protected 
area  of  Ashtabula  Harbor  outside  of  the  shore  of  the  lake  is  a  necessity 
for  purx)oses  of  commerce.  The  commercial  business  of  the  harbor  is 
located  inside  the  shore  line,  and  the  nature  of  the  principal  business— 
the  transfer  of  iron  ores  and  coal — is  such  that  it  is  far  more  likely  to 
remain  where  it  has  already  become  firmly  established  on  the  flat  lands 
near  the  river  channel  than  it  is  to  require  a  protected  area  within  the 
limits  of  the  lake. 

I  therefore  conclude  that  any  works  proposed  for  the  improvement 
of  the  harbor,  as  indicated  in  the  act  of  Congress  before  mentioned, 
should  be  limited  to  such  as  will  fulfill  the  essential  requirements  of  a 
safe  entrance  to  vessels  and  protection  from  seas  when  inside. 

The  present  piers  at  Ashtabula  Harbor  are  213  feet  apart  at  the 
entrance  and  extend  to  a  point  where  the  rock  bottom  is  at  a  depth 
below  mean  lake  level  of  10.5  feet  on  the  east  and  19  feet  on  the  west 
side.  The  present  project  for  improving  the  harbor  of  Ashtabula  con- 
templates the  extension  of  the  parallel  piers  to  a  depth  of  22  feet  in 
the  lake  and  the  removal  of  the  rock  bottom  between  piers  to  a  depth 
of  20  feet.  It  also  includes  rebuilding  part  of  superstructure  of  west 
pier. 

I  forward  a  tracing  of  the  map  made  from  the  survey  of  Ashtabula 
Harbor  and  vicinity.  Upon  this  map  is  indicated  the  present  location 
and  extent  of  the  piers  and  a  portion  of  the  harbor  which  has  been 
constructed  in  and  adjacent  to  the  river.  The  greater  portion  of  the 
inner  harbor  and  the  sx)ace  devoted  to  coal  and  iron  handling  is  not 
shown  upon  the  map  because  it  is  not  required  to  illustrate  this  report. 

The  amount  required  to  complete  the  piers  according  to  present  proj- 
ect is  an  extension  of  600  feet  to  the  east  pier  and  480  feet  to  the  west 
pier. 

The  area  to  which  it  is  hoped  to  remove  the  rock  to  a  depth  of  20 
feet  upon  funds  now  available  is  shaded  upon  the  map.  The  amount 
required  to  complete  the  existing  project  of  improvement  is  $255,000. 

If  breakwaters  should  be  constructed  to  facilitate  an  entrance  and 
increase  the  usefulness  of  the  harbor  for  refuge  and  commerce,  the 
further  extension  of  the  piers  according  to  the  present  project  would 
be  rendered  unnecessary  and  its  cost  would  be  saved.  In  other  words, 
the  estimated  cost  of  a  new  project  including  eflective  breakwaters 
would  not  exceed  the  estimated  cost  of  the  present  project  by  an  amount 
equal  to  the  cost  of  the  breakwaters,  but  by  that  amount  less  the 
amount  which  will  be  required  to  complete  the  piers  on  present  plans. 

The  estimated  cost  of  completing  piers  is  as  follows: 

Extending  east  pier  600  feet,  at  $95  per  foot $67,000 

Extending  west  pier  480  feet,  at  $98  per  foot 47,040 

Contingencies,  nearly  10  per  cent 10, 360 

Total 114,400 

The  direction  of  the  line  of  the  piers  and  therefore  of  channel 
between  them  is  almost  exactly  on  the  true  meridian.  The  principal 
storms  which  cause  danger  or  difficulty  in  entering  the  harbor  are  firom 
the  northeast  and  northwest,  those  from  the  latter  direction  being  more 
numerous  and  generally  more  severe  than  from  any  other. 

At  a  distance  of  1,800  feet  outside  the  end  of  west  pier  the  water  is 
28.5  to  29  feet  deep,  which  is  ample  for  entrance  of  the  largest  vessels 
now  contemplated  on  the  lakes  during  any  ordinary  storm.  It  requires 
no  explanation  to  understand  that  the  greater  the  width  which  can  be 
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giTm  to  a  harbor  entrance  the  less  will  be  the  difficulty  of  entering 
witiioat  collision  with  piers  on  either  side.  On  the  other  hand,  a  very 
wide  entrance  in  the  outer  protection  at  Ashtabula  would  permit  the 
entrance  of  seas  to  a  sufficient  extent  to  largely  reduce  the  benefits 
received  from  the  breakwaters. 

At  Cleveland,  Ohio,  the  entrance  between  breakwaters  is  500  feet 
wide,  and  it  is  found  to  serve  the  necessities  for  width  sufficiently  well, 
although  it  is  understood  that  there  are  at  times  strong  currents  across 
the  entrance  caused  by  seas  chasing  each  other  along  the  face  of  the 
breakwaters. 

Upon  the  map  forwarded  to  accompany  this  report  I  have  indicated 
two  breakwaters,  one  east  and  one  west  of  the  entrance,  each  at  an 
an^^le  of  45^  ^m  the  meridian  and  therefore  at  right  angles  to  each 
otb^.  The  outer  ends  of  these  breakwaters-  are  400  feet  apart  and 
tbe  entrance  is  protected  on  each  side  by  piers  50  feet  square,  with 
two  sides  parallel  to  the  meridian. 

The  width  of  breakwater,  as  planned,  is  32  feet  and  the  cross  section 
may  perhaps  be  advantageously  made  like  that  at  Cleveland.  The 
lengftlis  of  these  breakwaters  are  shown  to  be  1,500  feet  each,  besides 
the  pierheads  for  extra  strength,  turning  away  seas  at  entrance,  and 
bt  sites  for  beacons. 

An  arrangement  of  breakwaters  in  this  manner  will  afford  a  sufficient 
width  for  entrance  without  so  wide  an  opening  as  to  defeat  their  pur- 
pose, and  they  will  reduce  the  seas  from  any  direction  to  a  sufficient 
extent  to  greatly  decrease  the  danger  of  entering  the  harbor  and  largely 
iaerease  its  asefiilness. 
At  present  the  construction  of  such  breakwaters  by  a  mere  riprap 
rf  stone  is  attended  with  so  many  difficulties,  owing  to  the  kind  and 
60Bt  of  stone,  that  it  is  not  prudent  to  submit  an  estimate  for  the  cost 
if  thftt  cdass  of  work.  Should  the  near  future  develop  any  points  of 
adrantage  not  now  known  they  may  be  then  considered.  Meantime, 
ie  estimate  is  made  on  a  basis  of  constructing  the  breakwaters  after 
tke  general  plan  heretofore  in  use  on  the  lakes— cribs,  or  caissons  of 
tbter  filled  with  small  riprap  stone. 

As  the  foondation  is  of  solid  rock  the  superstructure  might  be  very 
CKtly  built  of  stone  or  concrete  masonry  in  the  first  instance,  but  as 
ippropriations  for  such  works  are  limited  in  amount  an  increase  in 
fret  eo8t  would  delay  the  completion  and  the  time  in  which  the  bene- 
ft!  would  be  resdized.  That  part  of  the  subject  is  therefore  left  for 
hdire  consideration. 

On  the  basis  of  the  ordinary  superstructure  of  timber  work  filled 
vith  stone  the  estimated  cost  is  as  follows : 

Ibeoostrooiion  two  breakwaters,  ea<sh  1,500  feet  long  on  inner  face,  and 
Ivo  pieriiead  criba,  each  50  feet  square,  at  an  average  cost  of  $150  per 

foot^  indading  contingencies $465,000 


It  ehould  be  remembered  that  the  cost  of  completing  the  present 
inject  would  be  reduced  $114,400  by  the  construction  of  the  break- 
viters,  so  that  the  addition  to  present  estimated  cost  of  completion  of 
froject  would  be  but  $350,600. 

Ashtabula  Harbor  is  now  the  greatest  shipping  and  receiving  point 
t^aa  Lake  Erie  for  coal  and  ore.  The  harbor  is  reached  by  the  Lake 
^re  and  Michigan  Southern  and  the  Pennsylvania  railroads.  Both 
tkese  railroad  companies  have  expended  large  sums  in  improving  the 
(adlities  for  transfer  of  iron  and  coal. 

The  importance  of  the  place  as  a  commercial  port  and  refuge  is  there- 

kte  very  great. 
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I  inclose  herewith  the  report  of  Mr.  William  T.  Blunt,  United 
assistant  engineer,  to  accompany  and  form  a  part  of  my  own. 
Very  respectfully,  your  obedient  servant, 

Jared  a.  Smitb 
Lieut.  Col,,  CorpH  of  Engi 

Brig.  Gen.  ThodolS  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


report  of  mr.  william  t.  blunt,  assistant  enginkbr. 

United  States  Engineer  Of: 
Clevelandf  OhiOy  February  1* 

Sir:  I  respectfully  submit  herewith  a  chart  of  Ashtabula  Harbor  based  on 
made  iu  October,  1894,  in  compliance  with  river  and  harbor  act  of  Angnsi 
with  reference  to  making  a  harbor  of  refuge. 

The  chart  is  on  a  scale  of  1  to  4,000,  and  shows  contours  of  bottom  and  < 
rock  for  nearly  a  mile  each  side  of  the  piers  and  out  to  a  depth  of  about  ' 
water. 

On  account  of  inclement  weather  and  urgency  of  other  work  it  was  noi 
advisable  to  continue  the  soundings  close  inshore  as  they  did  not  seem  ndc 
the  study  of  the  question  in  hand. 

I  arrived  at  Ashtabula  Harbor  with  the  steamer  Svcan^ea  on  the  evening  oi 
18,  18d4.  After  the  necessary  preliminary  work  a  true  meridiau  was  es 
from  observations  on  Polaris  October  20;  and  with  azimuth  based  on  this  ek 
checked  stadia  line  was  run  alongshore  east  and  west  from  the  piers  dei^ 
heights  of  bluffs  and  locations  of  prominent  objects  for  use  iu  Bounding, 
vals  of  about  500  feet  ranges  were  established  by  transit  on  same  general  »2 
that  of  piers— 0^  18'  30"  west  of  south.  These  ranges,  being  indicated  by  si 
flags,  were  used  for  sounding.    The  soundings,  except  those  immediately  ad 

{liers,  were  all  taken  from  deck  of  the  steamer,  which  was  run  in  on  the  rad 
owest  possible  speed.  In  water  too  deep  for  use  of  a  rod  the  lead  line 
with  a  careful  test  before  and  after  using;  the  rod  was  substituted  as  booo 
shoaled  sufficiently.  Lead-line  soundings  could  only  be  read  to  the  ne^ 
foot,  while  rod  soundings  were  read  to  nearest  tenth.  Soundings  were  9^ 
from  8  to  10  feet  depth,  as  it  was  unsafe  for  steamer  to  venture  farther. 

Locations  on  the  ranges  were  obtained  by  taking  a  sextant  angle  betwe 
and  a  determined  point  on  shore  at  the  sounding  to  be  located.  This  ^ 
generally  at  every  fourth  sounding,  thus  leaving  a  convenient  number  of  0< 
to  be  plotted  at  even  spaces  between. 

On  the  main  lines  the  soundings  in  deep  water  were  from  75  to  100  feet  »1 
toward  the  shore  from  50  to  75  feet.  Considering  the  purpose  for  which  \X 
was  made,  the  scale  of  the  map,  and  the  fact  that  deep  soundings  could  onl; 
to  half  feet,  soundings  are  as  close  together  as  necessary.  Should  conf 
work  be  entered  upon,  however,  a  more  detailed  survey  in  the  immediate 
would  of  course  be  required. 

The  area  covered  by  soundings  is  4,500  feet  east  and  the  same  west  from  th 
entrance  and  6,000  to  7,000  feet  from  shore.  Twenty>two  lines  of  about  1  n 
were  actually  sounded.  Upward  of  1,700  soundings  were  taken  on  these 
run  aside  from  about  1,000  soundings  taken  in  detail  about  the  piers.  The 
were  taken  to  show  the  action  of  deposits  near  entrance.  At  45  location 
to  solid  rock  were  determined  by  a  small  steel  rod  attached  to  a  sounding  ] 
all  places,  except  the  immediate  vicinity  of  shore  and  piers,  the  rock  bottoi 
of  all  deposit.  There  is  therefore  no  anchorage  ground  within  the  limit 
survey,  except  where  too  shoal  for  use. 

Work  was  greatly  interfered  with  by  stormy  weather,  so  that  it  was  o 
pleted  on  October  31. 

Very  respectfully,  Wm.  T.  Blu? 

A%%\»Uk%X  En 

Lieut.  Col.  Jared  A.  Smith, 

Corps  of  Engineers, 


i 

X 


'   -»  ; 


1  • 


[ 
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M  M  14. 
MODIFICATION  OF  HARBOR  LINES  IN  CLEVELAND  HARBOR,  OHIO. 

Cleveland,  Ohio,  January  5, 1895. 

Yonr  petitioner  respectfully  represents  tbat  it  is  the  owner  of  the 
major  part  of  the  harbor  property  lying  south  of  the  line  of  navigation 
established  by  your  honor  in  Lake  Erie,  and  between  the  Cuyahoga 
River  on  the  east  and  Lake  View  Park  of  the  city  of  Cleveland  on  the 
west;  that  the  fast  ground  at  this  point  is  a  bluff  of  60  feet  and  over 
in  height^  and  that  all  the  lands  between  the  foot  of  this  bluff  and  the 
waters  of  the  lake  are  occupied  by  the  main  tracks,  connecting  tracks, 
depots,  turntables,  and  other  structures  essential  to  the  handling  of 
the  through  business  conducted  by  your  petitioner;  that  whatever 
business  may  be  hereafter  transacted  upon  this  property  and  whatever 
structiu*e8  are  located  for  the  convenience  of  commerce  must  be  con- 
fined to  the  comparatively  small  territory  within  the  boundaries  named. 

Your  pnetitioner  therefore  respectfully  requests  that  a  new  dock  line 
be  established  to  be  parallel  with  and  distant  at  right  angles  1,700  feet 
south  of  the  south  face  of  the  east  breakwater,  being  relatively  the 
same  position  as  that  in  which  the  dock  line  is  fixed  west  of  the  Cuya- 
hoga River,  as  shown  on  plat*  hereto  attached.  Not  only  will  this  add 
to  the  amount  of  land  available  for  improvement  in  the  conduct  of  the 
commerce  of  this  port,  but  it  will  considerably  reduce  the  expense  to 
the  Government  of  the  maintenance  of  the  proper  depth  of  water  in 
the  harbor,  while  allowing  ample  room  for  the  anchorage  and  maneuver- 
ing of  vessels  within  the  same. 

Your  petitioner  further  represents  that  it  proposes  to  at  once  proceed 
to  the  construction  of  piers  and  "slips  and  the  further  improvement  of 
the  property,  with  a  view  to  their  use  by  the  opening  of  navigation  of 
the  season  of  1895,  and  prays  that  its  request  may  be  promptly  granted 
<^o  that  this  work  may  not  be  delayed. 

L.  F.  Loree, 
Superintendent  Cleveland  and  Pittsburg  Division, 

Pennsylvania  Company, 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

(Fourth  imloraeinent.] 

Office  ('hief  of  Engineers, 

n.  S.  ARisdnr, 

January  19,  1895. 

Respectfully  referred  to  Col.  H.   L.   Abbot,  Corps  of  Engineers, 
Division  Engineer,  Northeast  Division,  for  investigation  and  report. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Afajor,  Corps  of  Engineers. 

[Fifth  iDdorsement.] 

Northeast  Division,  Engineer  Office, 

Neiv  ForA*,  January  29,  1895. 

Respectfully  returned  to  the  Chief  of  Engineers,  (J.  S.  A.,  inviting 
attention  to  the  reiwrt  herewith. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  "iivt  Brig.  Gen.,  U,  S.  A,, 

Division  Engineer. 


»fc 


\'ot  printed. 
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New  York  City,  January  29^  1895, 

General  :  In  accordance  with  your  iustractions  of  19tb  instant, 
investigate  and  re])ort  uix)n  the  application  of  the  superintendent 
the  Cleveland  and  Pittsburg  Division  of  the  Pennsylvania  Gompan; 
for  a  modification  of  the  harbor  lines  at  Cleveland,  east  of  the  Guy 
hoga  River,  as  now  established  by  the  Secretary  of  War,  I  have  th 
honor  to  submit  the  following  report: 

I  have  personal  knowledge  of  the  locality  in  question,  and  as  the  lak^ 
front  here  is  owned  by  the  Cleveland  and  Pittsburg  or  the  Lake  Shore 
and  Michigan  Southern  Eailroad  companies  where  not  bounded  by  the 
Lake  View  Park,  no  public  meeting  has  appeared  to  be  called  for  by 
your  instructions. 

The  location  of  the  harbor  lines  at  Cleveland  should  be  governed  by 
that  of  the  breakwaters  in  front. 

The  construction  of  an  eastern  extension  of  the  general  line  of  the 
existing  west  breakwater  appears  to  have  been  first  recommended  by 
Major  Overman,  then  in  charge  of  the  district,  in  his  annual  report  for 
1884 ;  it  was  based  on  earnest  protests  against  the  existing  project  by 
parties  interested  in  lake  commerce. 

This  recommendation  was  referred  to  a  special  Board  of  Engineers, 
whose  report  is  contained  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1885.  A  modification  of  Mjyor  Overman's  project  was  recom- 
mended, which,  with  further  modification,  was  approved  by  the  Chief 
of  Engineers  and  by  the  Secretary  of  War,  submitted  to  Congress,  and 
authorized  by  act  approved  on  August  5, 1886. 

In  January,  1888,  resolutions  favoring  a  further  extension  of  the  east 
breakwater  were  adopted  by  the  Cleveland  Board  of  Trade  and  Indus- 
tries and  indorsed  by  the  Lake  Carriers'  Association  of  Buffalo  (Annual 
Keport  of  the  Chief  of  Engineers  for  1888).  These  papers,  with  a 
favorable  report  from  Major  Overman,  approved  by  the  Chief  of  Engi- 
neers, were  transmitted  to  Congress  in  response  to  a  House  resolution 
of  February  20,  1888.  The  river  and  harbor  act  of  August,  1888, 
authorized  this  modified  project,  which,  since  that  date,  has  been  in 
process  of  execution.  The  entire  length  of  the  straight  portion  is  3,500 
feet,  of  which  2,524.5  feet  were  reported  as  completed  at  the  end  of  the 
last  fiscal  year. 

The  present  harbor  or  <<  dock  "  line  behind  the  east  breakwater  was 
established  by  the  Secretary  of  War  on  December  23, 1889.  This  date 
was  more  than  a  year  after  Congress  had  sanctioned  the  present  loca- 
tion of  the  east  breakwater,  and  the  line  must,  therefore,  have  been 
established  with  full  knowledge  of  the  conditions  then  affecting  the 
harbor.  It  provides  for  preserving  the  distance  of  1,700  feet  between 
the  shore  and  the  eastern  end  of  the  breakwater,  after  the  change  of 
direction  of  the  latter  to  exclude  dangerous  waves  in  northeasterly 
gales  has  been  made. 

The  present  application  of  the  superintendent  of  the  Cleveland  and 
Pittsburg  Division  of  the  Pennsylvania  Company  limits  the  desired 
extension  of  the  harbor  line  to  the  area  west  of  the  middle  line  of  Seneca 
street  prolonged,  and  does  not  infringe  upon  the  normal  width  (1,700 
feet)  of  the  anchorage  ground.  The  line  proposed  by  Lieutenant- 
Colonel  Smith,  now  in  charge  of  the  district,  continues  the  proposed 
extension  on  the  same  straight  line  to  the  eastern  end  of  the  approved 
breakwater,  or  rather  to  a  point  abreast  thereto,  thus  reducing  the 
eastern  entrance  of  the  harbor  to  a  width  of,  approximately,  800  feet 
TMs  extenaion  of  the  line  beyond  what  ia  reqa^t^d  lies  iu  front  of  the 
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Lake  View  Park,  which  I  understand  is  not  available  for  commercial 
purposes. 

The  enlargement  of  the  present  dock  facilities  in  the  Cuyahoga  Biver 
is  greatly  to.be  desired,  and  I  see  no  objection  to  granting  the  requested 
extengion  of  the  harbor  line,  which  will  doubtless  assist  in  this  impor- 
tant improvement;  but  the  further  extension  proposed  by  Lieutenant- 
Colonel  Smith  may  result  in  restricting  the  available  anchorage  area, 
and  especially  the  eastern  entrance  thereto,  without  corresponding 
advantage,  and  in  my  judgment  it  should  not  be  granted.  The  fact 
that  improper  dumping  has  been  allowed  by  the  local  authorities,  which 
in  the  future  may  perhaps  call  for  removal  at  the  expense  of  the  Gen- 
eral Government,  should  not,  I  think,  be  considered  in  a  public  work 
of  this  magnitude  and  importance. 

For  the  above  reasons .  I  recommend  that  the  harbor  line  as  now 

established  be  modified  as  follows:  From  the  present  intersection  with 

the  east  pier  at  the  mouth  of  the  Cuyahoga  Biver  the  line  to  be  extended 

ID  a  straight  direction  and  at  a  uniform  distance  of  1,70()  feet  from  the 

breakwater  eastwardly  until  it  intersects  the  middle  line  of  Seneca 

street  prolonged,  and  that  from  the  intersection  thus  determined  it  be 

extended  in  a  straight  line  to  the  most  eastwardly  point  of  the  line 

established  by  the  Secretary  of  War  on  December  23, 1889. 

Very  respectfully,  H^^^y  L.  Abbot,  ^ 

Colonel  of  Engineers^  Bvt  Brig,  Oen.,  U.  8.  A,, 

Division  Engineer, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

January  31,  1895, 

Bespectfiilly  submitted  to  the  Secretary  of  War. 

Application  having  been  made  for  a  modification  of  the  harbor  lines 
at  Cleveland,  Ohio,  the  papers  in  the  case  were  referred  to  Col.  H.  L. 
Abbot,  Corps  of  Engineers,  Division  Engineer,  Northeast  Division,  to 
whose  report  (within)  attention  is  invited. 

For  reasons  given.  Colonel  Abbot  recommends  that  the  harbor  line 
as  now  established  be  modified  as  follows:  From  the  present  intersec- 
tion with  the  east  pier  at  the  mouth  of  the  Cuyahoga  Biver  the  line  to 
be  extended  in  a  straight  line  and  at  a  uniform  distance  of  1,700  feet 
from  the  breakwater  eastwardly  until  it  intersects  the  middle  line  of 
Seneca  street  prolonged,  and  that  from  the  intersection  thus  deter- 
mined it  be  extended  in  a  straight  line  to  the  most  eastwardly  point  of 
the  line  established  by  the  Secretary  of  War  on  December  23, 1889. 

I  concur  in  the  views  of  Colonel  Abbot,  and  recommend  that  the  line 
proposed  by  him  be  approved. 

The  modification  recommended  is  shown  on  the  tracing*  submitted 
herewith,  and  it  is  recommended  that  the  Secretary  place  his  approval 
on  the  tracing,  which  has  been  prepared  for  his  signature. 

This  gives  the  Pennsylvania  Company  all  that  is  asked  for  and  all 
tii.t  is  proposed  by  Mr.  Hanna.  ^^^^  j^j^^^^^^j,  Casey, 

Brig.  Oen,,  Chief  of  Engineers, 

NoTS. — The  lines  described  in  the  above  report  and  shown  on  the  man  accompany- 
in;  were  approved  by  the  Secretary  of  War  under  date  of  February  1,  1895,  the 
approval  being  indicated  on  the  map. 


"Not  printed. 
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establishment  of  harbor  lines  in  fairport  harbor,  ohio. 

The  Painesville  Board  of  Trade, 

Painesrilley  Ohio^  December  7,  1894. 

Dear  Sir  :  Our  board  has  taken  up  the  matter  of  establishing  har- 
bor lines  at  our  lake  port,  known  as  Fairport,  Ohio. 

On  applying  to  Major  Smith  we  were  informed  it  would  be  necessary 
to  obtain  orders  from  the  War  Department  before  he  could  act.  We 
therefore  respectfully  call  your  attention  to  the  matter  and  reqnest  that 
he  be  furnished  with  authority  to  do  the  work  desired  at  as  early  a  date 
as  possible. 

Very  respectfully,  yours, 

E.  Ct.  Wetherbee,  Secretary. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 

[Second  {ndorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

December  5,  1895. 

Respectfully  referred  to  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engi- 
neers, for  report. 

If  in  the  opinion  of  Lieutenant-Colonel  Smith  the  establishment  of 
harbor  lines  at  this  locality  is  necessary  for  the  i)reservation  and  pro- 
tection of  the  harbor,  he  will  submit  with  his  report  a  tracing  showing 
the  lines  which  in  his  opinion  should  be  adopted. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major  J  Corps  of  Engineers. 

[Third  indonement.] 

U.  S.  Engineer  Office, 

Cleveland^  OhiOj  January  5,  1895. 

Respectfully  returned  to  the  Chief  of  Engineers  with  report  and 
tracing  •  showing  lines  which  are  recommended  for  adoption. 

Jared  A.  Smith, 
Lieut.  CoL,  Corps  of  Engineers. 

[Foarth  iudorsement. } 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  8,  1895. 

Respectfully  returned  to  the  Secretary  of  War. 

The  subject  of  harbor  lines  for  that  part  of  Grand  River  known  as 
Fairport  Harbor,  Ohio,  having  been  under  consideration  by  Lieut.  Col. 
Jared  A.  Smith,  Corps  of  Engineers,  that  officer  submits  the  accompany- 
ing report  of  the  5tli  instant,  with  a  drawing  upon  which  is  delineated 
the  lines  which,  in  his  opinion,  should  be  established  for  the  preserva- 
tion and  protection  of  the  harbor. 


*  Not  priDt'Od. 
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I  coocar  in  the  views  of  Colonel  Smith  and  recommend  the  establish- 
ment of  the  lines  selected  by  him  and  shown  by  heavy  black  broken 
lines  on  the  drawing. 

The  drawing  has  been  prepared  for  the  approval  of  the  Secretary. 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Engineern. 

[Fifth  iDdorsemeDt] 

Wae  Department,  January  11, 1895. 

Bespectfally  returned  to    the  Chief  of   Engineers  with  drawing 
approved  b^^  the  Secretary  of  War  this  date. 
By  order  of  the  Secretary  of  War : 

John  IVweedale,  Chief  Clerk. 


report  of  lieut.  col.  jared  a.  smith,  corps  of  engineers. 

United  States  Engineer  Office, 

Cleveland^  Ohio^  January  5, 1895. 

Gexsral:  Referring  to  indorsement  dated  Office  Chief  of  Engineers, 
U.  S.  Army,  December  5,  1894, 1  have  to  submit  the  following  report 
and  recommendation  regardiug  the  establishment  of  harbor  lines  in  that 
part  of  Grand  River  known  as  Fairport  Harbor,  Ohio: 

On  the  12th  of  December,  1894,  I  visited  Fairport  Harbor  with  the 
Kpecial  pnrposo  of  making  inquiries  and  observations  regardiug  the 
necessity  for  harbor  lines. 

On  the  east  side  of  the  harbor  is  the  village  or  corporation  of  Fair- 
port  in  the  township  of  Painesville. 

The  Pittsburg,  Painesville  and  Fairport  Railroad  has  a  terminus  on 
that  side  of  the  harbor,  and  for  several  years  a  very  large  business  has 
been  carried  on  in  the  handling  and  transfer  of  iron  ores  and  coal. 

The  wharf  front  on  the  east  side  for  a  distance  of  about  4,500  feet,  in 
addition  to  a  slip  about  1,000  feet  long,  tracked  on  both  sides,  has  been 
bailt  and  occupied  for  business  purposes.  This  wharf  front  varies  but 
slightly  from  the  straight  lines  on  which  it  was  intended  to  be  built, 
conforming  approximately  with  the  original  shore  lines. 

It  therefore  apears  to  be  both  right  and  expedient  to  adopt  as  harbor 
lines  on  the  east  side  the  straight  lines  of  the  wharf  front  correspond- 
ing approximately  with  the  lines  as  built,  except  above  the  jslip  where 
the  end  of  a  coal  dock  (or  wharf)  has  been  built  somewhat  beyond  the 
natural  bank  of  the  river. 

The  west  side  of  the  river,  known  as  Richmond,  in  the  township  of 
Painesville,  is  principally  low,  sandy,  or  swampy  land,  entirely  unoccu- 
pied for  business  purposes,  except  at  a  distance  of  somewhat  more 
than  a  mile  inside  the  shore  line,  where  there  is  a  large  elevator  and 
two  very  large  warehouses,  with  a  substantial  wharf  front  built  to  cor- 
respond very  closely  with  the  original  river  bank.  It  is  therefore  desir- 
able to  adopt  the  front  line  of  the  wai*ehouse  wharf  as  the  harbor  line 
at  that  place.. 

The  width  between  piers  at  the  entrance  was  intended  to  be  200  feet, 
and  would  have  been  so  but  for  the  movements  of  cribs  by  storms  dur- 
ing construction.  There  are,  however,  places  where  the  full  width  is 
preserved,  and  it  is  very  desirable  to  maintain  that  width  in  all  places 
where  it  can  not  be  made  wider. 
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The  handling  of  large  steamers  with  heavy  freights  in  the  harbor 
makes  a  greater  width  than  200  feet  or  even  300  feet,  were  it  practica- 
ble, a  matter  of  great  importance.  With  that  fact  in  view,  the  reason 
for  the  locations  of  the  lines  recommended  for  adoption  on  the  west 
side  will  be  sufficiently  apparent  on  examining  the  map. 

It  appears  that  the  necessity  for  establishing  harbor  lines  at  this 
time  arises  from  the  fact  that  extensive  improvements  for  business 
purposes  are  contemplated  for  the  west  side,  and  it  is  essential  to  the 
preservation  of  the  harbor  that  these  limiting  lines  should  be  estab- 
lished before  the  construction  of  wharves  has  been  commenced. 

There  seems  to  be  no  immediate  necessity  for  establishing  harbor 
lines  farther  up  the  river  than  those  indicated  upon  the  tracing  in 
heavy  black  broken  lines. 

In  order  that  the  lines  of  both  sides  may  have  definite  points  of  ref- 
erence, distances  are  indicated  to  certain  fixed  points  which  are  known 
and  are  matters  of  record.  The  points  and  distances  are  indicated 
upon  the  tracing. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  CoLj  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  B.  A. 


modification  of  habbob  lines  in  faibpobt  habbob,  ohio. 

Baltimobe  and  Ohio  Bailboad  Company, 

Office  of  the  Second  Vice-Pbesident, 

Baltimore  J  Md.j  June  17, 1895, 

My  De Ab  Sib  :  This  will  be  handed  to  you  by  Mr.  W.  .T.  Manning, 
chief  engineer  of  the  Baltimore  and  Ohio  and  Pittsburg  and  Western 
railroads,  who  wishes  to  see  you  in  connection  with  Colonel  Smith, 
United  States  Engineers,  in  charge  of  the  harbor  at  Fairport,  looking 
to  certain  changes  of  pier  line,  etc. 

I  will  be  very  glad  if  you  can  see  your  way  clear  to  approve  of  the 
changes  suggested  in  reference  to  the  lines  now  at  Fairport  Harbor. 
Yours,  very  truly, 

Thos.  M.  King, 
Second  Vice-President 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

[Pint  iDdonement.] 

Office  Chief  of  Enoineebs, 

U.  8.  Abmy, 
June  17, 1695. 

Respectfully  returned  to  the  Secretary  of  War. 
Under  your  personal  instructions  I  have  looked  into  this  case  and 
find  no  objection  to  change  of  harbor  lines  proposed  herein,  which  is 
recommended  for  approval. 

In  further  compliance  with  your  authority  telegraphic  notice  has 
been  sent  to  Colonel  Smith  to  withdraw  objection  to  the  construction 
of  the  wharf  as  herein  shown. 

Wm.  p.  Cbaighill, 
Brig,  Oen,^  Ohirf  of  JBngineers. 
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Bespeetfiilly  returned  to  the  Chief  of  Engineers. 
The  approval  of  the  modified  harbor  lines  by  the  Acting  Secretary  of 
War  is  shown  on  the  inclosed  tracing  and  blue  print. 
By  order  of  the  Acting  Secretary  of  War: 

J.  B.  Randolph, 
Acting  Chief  Clerk. 
War  Dbpartment,  June  20^  1895. 


USOUTIOK  or    THK   RIVER   AND    HARBOR    COMMITTBK  OF  THE  PAINESVILLE,   OHIO, 

BOARD  OF  TRADE. 

Painesville,  June  14,  1895, 

At  a  speeUl  meeting  of  the  committee  on  river  and  harbor  of  the  Board  of  Trade 
of  FuoeeriUe,  Ohio,  called  for  the  purpose  of  considering  harbor  lines,  the  follow- 
ing preambles  and  resolution  were  unanimously  adopted : 

WhersMthe  Board  of  Trade  of  Painesville,  Ohio,  at  a  stated  meeting  directed  the 
Mcretary  to  communicate  with  the  Hon.  Daniel  S.  Lament,  Secretary  of  War,  looking 
to  tbe  establishing  of  harbor  lines  at  the  x>ort  of  Fairport,  Ohio,  to  which  favorable 
eonsideration  was  given,  the  necessary  survey  made  aud  reported  by  Lieut.  Col. 
Jared  A.  Smith,  in  charge,  and  approved  by  the  Secretary  of  War  on  January  11, 
1896;  sod 

Whereas  in  consideration  of  the  fact  that  this  survey  was  not  submitted  to  the 

board  of  trade  for  approval  or  to  the  owners  of  property  fronting  on  the  river;  and 

Whereas  under  the  survey  as  made  and  approved  bv  the  Secretary  of  War  it  has 

become  necessary  to  ask  that  a  change  be  made  in  that  portion  of  the  established 

line^,  as  will  be  more  fnlly  set  forth  in  the  accompanying  map,*  which  is  made  part 

of  this  petition :  Therefore 

JSeso/red,  That  we,  the  committee  on  river  and  harbor,  approved  by  the  president 
and  attested  by  the  secretary  of  the  board  of  trade,  do  hereby  recommend  to  the 
hooorable  the  Secretary  of  War  that  such  changes  in  the  river  lines  as  are  shown 
on  the  map  hereto  attached  be  made,  to  the  end  that  the  work  now  in  process  of 
conatmction  may  be  pushed  to  completion  without  serious  loss  or  damage  to  the 
eompany  in  charge  of  the  work. 

J.  S.  Casement, 

I.   K.   PlERSON, 

J.  B.  Burrows, 

J.  R.  iRVKf, 

S.  Chapman, 

Committee. 
Approved : 

C.  O-  Child, 

Prendent  of  the  Board. 
Attest: 

£.  G.  Wethkrbee,  Secretary. 


Not  printed. 
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IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OP  RIVERS  AND 

HARBORS  IN  WESTERN  NEW  YORK. 


BEPOBT  OF  MA  J,  E.  H.  RUFFNER,  CORPS  OF  EyOiy^EERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1893,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPKOVEMKNT8. 


1.  Erie  Harbor,  PenDsylvaoia. 

2.  Preaqoe  Isle  Peninsula,  Erie  Harbor,  I 

Pennaylvauia.  I 

3.  Dunkirk  Harbor,  New  York.  ; 

4.  Baffalo  Harbor,  New  York. 

5.  Tonawanda     Harbor    and     Niagara  < 

RiTer,  New  York.  1 


6.  Niagara  River  from  Tonawauda  to 

Port  Day,  New  York. 

7.  Wilson  Harbor,  New  York. 

8.  Olcott  Harbor.  New  York. 

9.  Oak  Orchard  Harbor,  New  York. 


EXAMINATION. 

10.  Dunkirk  Harbor,  New  York. 

HAKBOR  LINKS. 


11.  Oater  Harbor,  Buffalo,  N  Y. 


12.  Niagara  River  in  the  vicinity  of  P'erry 
street,  Bufl'alo,  NY. 


United  States  Engineer  Office, 

Buff  ah  J  iY.  r.,  July  3, 1895. 

General.  :  There  are  inclosed  herewith  the  annual  reports  of  the 
various  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30, 1895.    ♦    ♦    • 
Ver>'  respectfiUly,  your  obedient  servant, 

E.   H.   RUFFNER, 

Major  of  Enginee^'H, 
Brig.  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers.  U.  S,  A. 


N  N  I. 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

Object. — The  object  of  this  improvement  is  twofold : 

1.  To  protect  the  harbor  from  severe  winds  from  the  east  and  north- 
east. 

2.  To  obtain  and  maintain  a  channel  between  deep  water  in  the  harbor 
and  the  open  lake,  16  feet  deep  at  low  water  and  of  navigable  width. 
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Project — The  project,  as  originally  prepared  in  1823  and  approved  in 
1824  (at  which  time  the  entrance  to  the  bay  was  naiTow  and  tortuous 
and  only  6  feet  in  depth),  provided  for  closing  all  of  the  eastern  end  of 
the  harbor  by  means  of  a  breakwater,  in  which  should  be  left  an  open- 
ing 200  feet  wide,  and  for  extending  to  deep  water  in  the  lake  two 
parallel  piers,  one  on  each  side  of  the  opening.  This  project  is  sub- 
stantially in  force  at  the  present  time,  excepting  that  the  piers  are  350 
feet  apart. 

Present  works. — The  present  works  consist  of  (1)  a  breakwater  lying 
north  and  south  from  the  main  shore  to  the  south  side  of  the  entrance 
to  the  harbor;  (2)  a  pier  on  the  south  side  of  the  entrance  channel, 
nearly  east  and  west  in  position;  (3)  a  pier  on  the  north  side  of  the 
channel,  parallel  with  and  350  feet  distant  from  the  pier  before  men- 
tioned, and  (4)  a  catch  sand  jetty,  built  in  1883,  about  3,000  feet  north 
of  the  north  pier,  for  the  purpose  of  arresting  the  movement  of  sand . 
into  the  channel. 

The  construction  of  this  jetty  is  such  that  it  does  not  serve  the  pur- 
pose for  which  it  was  built,  and  it  has  received  no  repairs  since  its 
construction.  These  works  are  known  as  (1)  the  south  breakwater,  (2) 
the  south  pier,  (3)  the  north  pier,  and  (4)  the  catch-sand  jetty. 

The  piers  and  breakwater  consist  of  timber  crib  work,  lilled  with 
stone  and  covered  with  pine  plank  deck. 

The  catch-sand  jetty  consists  of  a  single  row  of  piles  driven  close 
together  and  bound  together  with  oak  waUngs. 

OPERATIONS  DURING  THE  FISCAL   YEAR. 

Repairs  to  piers  and  breakwater. — On  the  north  pier  decayed  deck 
plank  were  renewed  where  necessary,  loose  spikes  driven  down,  and 
two  snub  posts  straightened  and  refastened.  These  repairs  were  made 
August  2^29, 1804.    The  cost  of  repairs  was  as  follows: 

Plank  and  spikes $29. 4S 

Labor 33.00 

Total , 62.48 

Surveys, — No  surveys  were  made  during  the  year.  Examinations  of 
the  channels  were  frequently  made  and  the  water  gauge  tested  and 
maintained  in  good  order. 

Surveillance  of  the  peninsula. — ^The  watchman  was  on  duty  during  the 
entire  year.  He  enforced  the  rules  in  regard  to  the  building  of  fires 
and  cutting  of  trees  or  any  growth  on  the  peninsula,  so  far  as  possible 
over  so  large  an  area  (about  4  square  miles).  No  depredations  were 
committed. 

Fires  occurred  as  follows:  August  11, 1894,'a  fire  was  started  in  some 
unknown  manner  in  the  marsh  at  the  west  end  of  the  peninsula.    The 
watchman  and  two  laborers  worked  all  night  putting  out  the  fire,  and 
the  life  saving  crew  rendered  efficient  assistance  for  about  two  hours.  • 
The  fire  was  confined  to  grass  in  the  marsh. 

August  13, 1894,  a  fire  occurred  on  the  outer  ridge,  east  of  the  Presque 
Isle  Light.  The  watchman,  light  keepers,  and  life-saving  crew  worked 
all  day  putting  out  the  fire,  which  was  confined  to  the  grass  along  the 
ridge  for  a  distance  of  one-half  mile  and  checked  before  any  damage 
was  done  to  large  growth. 

In  addition  to  his  duties  on  the  peninsula,  the  watchman  maintained 
a  careful  watch  over  the  dumping  of  dredgings  and  required  all  dump- 
ing to  be  done  in  the  lake,  1  mile  out;  cared  for  the  public  property  in 
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storage-,  saperviaed  repairing  aud  cared  for  the  steam  launch,  and  acted 
as  engineer  of  the  launch  during  the  season  of  navigation. 

Dredging  in  channels. — At  the  beginning  of  the  fiscal  year  arrange- 
ments had  been  made  for  removing  a  shoal  in  the  north  half  of  the 
outer  channel,  beginning  about  100  feet  east  of  the  end  of  the  north 
pier.  The  dredge  engaged  for  the  work  did  not  become  available  until 
September  12, 1894.  Dredging  was  then  begun,  and  completed  on  Octo- 
ber 20, 1894.  An  area  225  feet  long  aud  300  feet  wide,  on  which  there 
was  a  least  depth  of  14^  feet  at  mean  lake  level,  was  dredged  to  a  depth 
of  18  feet  at  low  water — 19^  feet  at  mean  lake.  On  the  completion  of 
the  dredging  the  entire  channel  was  again  clear,  being  not  less  than  17 
^t  deep  at  low  water. 

Total  ftmouit  of  material  (sand)  (ire<lgocl cubic  yards . .  6, 235 

ToIaI  coft  of  diredging $1, 455. 3() 

Coat  j>er  eabic  yard,  scow  measure ceuts. .  23. 3 

R^mitring  steam  launch, — The  steam  launch  was  thoroughly  over- 
kmled  and  repaired  in  June,  1895. 

CONDITION  OF  THE  WORKS. 

South  hreaJcwaier, — This  structure  is  old  and  much  decayed.  Its  total 
length  is  2,024  feet;  height  above  mean  lake  level,  1^  feet;  width,  6  to 
12  feet.  At  the  close  of  the  year  the  structure  was  intact,  but  required 
minor  repairs  after  every  severe  storm. 

South  pier. — Length  of  this  pier  is  1,220  feet.  The  pier  is  in  a  fair 
«)ndition,  bat  the  timbers  of  the  superstructure  are  becoming  soft  and 
Aow  decay.  Along  the  portion  of  the  pier  not  decked  over,  650  feet 
in  length,  some  of  the  stone  filling  has  been  washed  out.  This  portion 
of  liie  pier  will  soon  require  new  superstructure  for  a  length  of  050  feet 
and  a  height  of  3  feet,  refilling  with  stone,  and  the  addition  of  a  deck 
to  protect  tlie  stone  filling. 

S'orih  pier.— This  pier  is  2,737  feet  long.  The  westerly  993  feet  is  old 
bot  intacty  the  timberwork  being  too  old  and  too  soft  to  admit  of  more 
than  patchwork  to  the  deck.  With  the  exception  of  30  feet  at  the  west 
end  of  the  pier,  over  which  new  superstructure  was  placed  by  the  Light- 
House  Department  in  December,  1893,  to  secure  Erie  Eange  Beacon 
So.  1,  new  superstructure  will  be  needed  over  this  older  portion  of  the 
pier,  963  feet  long,  in  the  near  future.  The  remainder  of  the  pier  is  in 
good  condition  and  needs  no  repairs  at  present. 

Caidksand  jetty. — About  450  feet  of  the  jetty  remain.  It  has  been 
tbandoned  and  is  not  considered  worth  repairing. 

The  cAanMeL— Shoaling  is  gradually  taking  place  about  the  harbor 
entrance.  The  total  length  of  the  channel  from  the  18-foot  contour  in 
ttie  lake  at  low  water  to  the  same  contour  in  the  harbor  is  now  about 
7,150  feet)  made  up  as  follows : 

Prom  18-foot  contour  in  the  lake  to  the  east  or  enter  end  of  the  north  pier, 

outer  channel feet..  1,000 

Between  piers do...  2,750 

Prom  west  or  inner  end  of  piers  to  18-foot  contonr  in  harbor,  inner  chau- 
ael feet..  3,400 

The  width  of  the  channel  when  completely  clear  is  300  feet.  A  length 
rf  channel  of  2,000  feet,  lying  between  the  piers,  is  kept  thoroughly 
tooared  out  by  the  strong  currents  which  run  in  and  out  and  thus  main- 
tain it  in  good  condition  at  all  times.  The  outer  and  inner  channels 
neqoire  repeated  dredging  in  order  to  maintain  them  at  the  required 
depth.    At  the  close  of  the  year  the  entire  channel  was  in  good  coudi- 
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tioii,  the  depth  of  water  being  18  to  20  feet  at  meau  lake  level,  or  not 
less  than  16^  feet  at  low  water,  for  a  channel  width  of  iK)t  less  than  275 
feet.  • 

PROPOSED   OPERATIONS. 

Repairs  to  piers  and  hreakicater. — Minor  repairs  to  all  structures  will 
be  made  as  damage  occurs  from  time  to  time. 

No  repairs  are  advisable  on  the  north  and  south  piers  at  present. 
The  old  portions  of  both  structures  have  been  patched,  and  further 
patching  is  not  advisable.  The  entire  renewal  of  the  superstructure, 
preferably  with  concrete,  of  the  westerly  963  feet  of  the  north  pier  and 
of  650  feet  of  the  south  pier  will  be  necessary  in  the  near  future.  The 
cost  of  rebuilding  the  superstructure  is  estimated  as  follows: 

For  the  north  pier,  963  feet $20, 000 

For  the  south  pier,  650  feet 13,000 

As  above  stated,  it  would  be  preferable  to  construct  the  new  saper- 
structures  of  concrete  for  the  following  reasons :  A  permanent  structure 
would  thus  be  secured;  a  structure  of  small  cross  section  could  be  used, 
as  the  piers  are  exposed  to  only  moderate  wave  force;  and  conditions 
are  favorable  to  making  the  concrete  at  a  moderate  cost,  owing  to  the 
fact  that  an  unlimited  quantity  of  good  sand  and  shingle  is  at  hand  on 
the  bar  lying  against  the  north  pier.  In  order  to  determine  the  kind 
and  quality  of  cement,  in  mixture  With  the  sand  and  shin^e  on  the 
bar,  best  adapted  for  the  pier  snperstructures,  it  is  proposed  to  com- 
bine experiment  with  utility  by  constructing  a  section  of  concrete  wall 
on  the  neck  of  the  peninsula,  at  the  west  end  of  the  harbor,  wherein 
different  mixtures  of  Portland  and  natural  cements  and  the  sand  and 
shingle,  as  found  in  situ,  would  be  used. 

In  this  way  not  only  could  the  best  mixture  be  determined  which 
could  advantageously  be  employed  upon  all  of  the  harbor  works  at 
Erie,  but  the  security  of  the  neck  of  the  peninsula  would  be  enhanced 
at  the  same  time. 

The  liability  of  a  breach  through  the  neck  occurs  during  severe 
storms,  when  the  '*  wash"  of  the  seas  on  the  weather  beach  reaches  to 
the  crest  of  the  neck  and,  "  spilling  over,"  the  water  runs  down  the 
other  slope  to  the  bay  or  harbor,  producing  gullies  across  the  neck 
which,  in  a  very  severe  storm,  would  become  large  enough  to  carry  a 
large  quantity  of  water.  The  resultant  scour  would  soon  form  a  breach 
through  the  neck. 

No  doubt  the  most  effective  preventive  to  this  danger  would  be  the 
construction  of  a  wall  along  the  crest  of  the  neck. 

It  will  readily  be  seen  that  much  valuable  information  will  be  derived 
from  the  work  proposed,  both  in  the  matter  of  protecting  the  harbor  of 
Erie  and  in  the  matter  of  determining  the  best  and  cheapest  concrete 
mixture  adapted  not  only  to  the  local  works,  but  to  those  at  other  lake 
harbors. 

It  is  proi)osed  to  construct  a  section  of  wall  about  500  feet  in  length, 
12  feet  wide,  and  8  feet  high  along  the  crest  of  the  neck  at  a  point 
where  seas  have  washed  across  the  neck  during  storms.  This  crest  is 
4  to  5  feet  above  mean  lake  level. 

The  wall  would  be  founded  upon  the  natural  sand  and  shingle,  in  a 
trench  dug  to  about  mean  lake  level  and  3  to  4  feet  below  the  crest 
level.  The  wall  would  project  4  to  5  feet  above  the  crest.  All  of  the 
sand  and  shingle  removed  from  the  trench  would  be  utilized  in  the 
manufacture  of  the  concrete  and  the  required  additional  amount  of 
materia)  '<  borrowed"  fixim  the  neck  formation  n«ar  the  wajl. 
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It  is  estitiiat^  that  the  material  at  hand  is  composed  of  1  part  beach 
stones  and  pebbles  to  2  and  3  parts  of  clean  lake  sand.  This  material 
would  be  used  in  mixture  with  cements,  both  Portland  and  natural,  in 
various  prox)ortions  in  constructing  the  wall,  and  it  is  believed  that  a 
concrete  composed  of  1  part  cement  to  G  to  8  parts  of  the  neck  forma- 
tion will  prove  of  good  weathering  quality. 

The  cost  of  the  work,  involving  the  use  of  various  brands  of  cement, 
18  estimated  at  $4  x)er  cubic  yard  in  place.  For  a  length  of  wall  500 
feet  long  and  12  feet  by  8  feet  in  section,  1,800  cubic  yards,  the  estimated 
cost  is  $7,200. 

Dr€dg%n§. — Sand  bars  are  liable  to  form  suddenly  across  the  harbor 
entrance  during  northeast  storms.  When  necessary,  dredging  to  clear 
the  channel  should  be  promptly  done  and  should  include  a  general 
cleacfcg  out  of  the  entire  channel  throughout  its  entire  length  to  a 
depth  of  18  feet  at  low  water.  All  of  this  dredging  could  be  most 
advantageously  done  under  one  contract. 

REitf  ARKS. 

The  bar  formation  above  the  north  pier  continues  to  grow  and 
encroach  upon  the  pier  and  channel.  While  this  encroachment  has 
not  been  so  rapid  during  the  past  year  as  in  previous  years,  it  never- 
theless continues  to  such  an  extent  that  further  extensions  of  the  north 
pier,  from  time  to  time,  seem  inevitable. 

The  advance  of  the  shore  line  outward  toward  the  end  of  the  pier 
was  200  feet  during  the  past  three  years. 

A  comparison  of  the  surveys  of  1891  and  1893  shows  but  little  change 
in  the  bar  shore  lines,  excepting  the  advance  lakeward  immediately 
above  the  pier,  as  stated  above,  and  the  recession  due  to  erosion  at  the 
point,  at  the  old  catch-sand  jetty.  This  recession  is  shown  by  the  sur- 
veys to  have  been  about  160  feet  in  two  years.  No  change  of  note  in 
the  off-shore  depths  has  taken  place.  * 

As  yet  the  only  evidence  of  another  bar  formation,  oflF  shore  from  the 
present  shore  line,  is  the  slight  advance  lakeward  of  the  contour  of  the 
6-foot  depth  and  the  formation  of  shoals  between  this  contour  and  the 
ghooe  line.  This  formation  will,  no  doubt,  continue  more  or  less  rapidly 
fix>m  year  to  year.  The  source  of  supply  of  material  added  to  the  bar 
continues  to  be  the  extreme  easterly  point  of  the  peninsula.  As  the 
shore  line  of  the  bar  advances  lakeward,  however,  and  the  recession  of 
the  point  in  an  opposite  direction  tends  to  form  a  straight  shore  line 
from  |)oint  to  pier,  the  erosion  at  the  point  gradually  decreases  and 
probably  in  time  will  cease. 

The  situation  at  present,  however,  reaffirms  the  opinion  advanced  in 
the  last  annual  report  that  provision  should  be  made  for  a  further 
extension  of  the  north  pier.  An  extension  of  300  feet  would  furnish 
protection  to  the  channel  entrance  for  several  years.  Since  the  bar 
formation  t>egan  to  threaten  the  channel,  in  1875,  the  pier  has  been 
extended  three  times,  viz :  In  1880,  242  linear  feet;  in  1891, 452.15  linear 
feet,  and  in  1893, 301.4  linear  feet.  The  pier  work  in  all  of  the  exten- 
sions is  24  feet  wide  and  24  feet  high,  the  superstructure  being  8  feet 
high  above  wator. 

The  outer  end  of  the  pier  has  now  reached  a  point  where  exposure 
to  greater  wave  force  demands  greater  stability  than  that  afforded  by 
the  section  heretofore  used.  The  width  of  the  pier  structure  should 
be  increased  to  30  feet.  The  cost  of  an  extension  of  300  feet,  30  feet 
wide,  at  $100  per  linear  foot,  would  be  $30,000. 
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The  existing  project  provides  for  the  farther  extension  of  the  sonth 
pier.  To  complete  the  project  would  require  an  extension  of  1,000  feet, 
at  a  cost  of  $65,000.  This  extension  is  not  considered  advisable  or 
necessary  under  existing  Conditions.  Proposed  operations  may  be  con- 
fined, therefore,  to  repairs  to  piers  and  breakwater,  dredging  in  chan- 
nels, and  the  construction  of  further  pier  extension. 

The  amounts  needed  for  repairs  and  dredging  can  not  be  definitely 
stated,  as  damages  by  storms  are  liable  to  occur  at  any  time.  Provision 
should,  however,  be  made  for  emergencies.  I  would  therefore  estimate 
the  expenditures  as  follows: 

Pier  extension $30, 000 

Rebuilding  siiperstruc  tares 33, 000 

Repairs  to  piers  and  breakwater 5, 000 

Dredging  in  channels 15, 000 

Protection  wall  on  peninsula 7, 200 

Total 90,200 

t 

Statement  of  appropnationa  and  allotments  made  for  improving  hurhor  at  Erie,  Pa,,  from 

18BS  to  th^  present  time. 


Mav26,1824 $20,000.00 

March  25, 1826 7,000.00 

March  2, 1827 2,000.00 

May  19,1828 6,223.18 

March  3, 1829 7,390.25 

March  2, 1831 1,700.00 

July3,1832 4,500.00 

March  2, 1833 6,000.00 

June  28, 1834 *  23, 045. 00 

March  3, 1835 5,000.00 

July  2, 1886 M5,122.80 

March  3. 1837 15,000.00 

July  7. 1838 30,000.00 

J«nell,1844 40,000.00 

August  30, 1852 30,000.00 

June  23, 1866 36,P61.00 

March  2, 1867 25,000.00 

June  11, 1870 20,000.00 

March  3, 1871 29,000.00 


March  3, 1875 $80,000.00 

August  14, 1876 40,000.00 

June  18, 1878 25,000.00 

March  3, 1879 25,000.00 

June  14, 1880 25,000.00 

March  3, 1881 20,000.00 

August  2, 1882 20,000.00 

July  5, 1884 50,000.00 

August  5,1886 37,500.00 

August  11, 1888 23,000.00 

September  19, 1890 40, 000. 00 

July  13, 1892 40,000.00 

1823,  allotment 150,000,00 

1864,  allotment 15,000.00 

1868,  allotment 40, 000. 00 

1869,  allotment 22,275.00 

1871,  allotment 10,000.00 

August  17, 1894 10,000.00 


June  10, 1872 15,000.00  Total 881,867.23 

June23,1874 20,000.00  | 

Money  statemiint. 

July  1, 1894,  balance  unexpended  (includes  $20,000  reserved  for  Presque 

Isle) $46,364.85 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

55,364.85 
June  30, 1895,  amount  expended  during  fiscal  year 3, 675. 04 

July  1, 1895,  balance  unexpended 51, 689. 81 

July  1, 1895,  outstanding  liabilities 80. 00 

July  1, 1895,  balance  available 51, 609. 81 

*  Two  appropriations. 
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COMM^RCI^L  STATISTICS  OF  ERIE  HARBOR,    PA. 

Arrirah  and  departures  of  veeseU/or  the  year  ending  December'  SI,  1894. 


Vends 

Arrivals  from— 

Departures  to— 

Home  ports. 

Foreign  ports. 

Home  ports. 

Foreign  ports. 

StratD^Tv 

Ho. 
1.056 
180 

Tons. 
1.407,506 
104.068 

No. 
54 
50 

Tons. 
10.185 
5,653 

Ho. 
1,070 
183 

Tons. 
1,417.840 
107,305 

No. 
48 

^ons. 

ft  1A1 

auliBj;  Tc— ele  and  barges. 

46              2,609 

Total 

1.236 

1.511.663 

104 

21,838 

1,253 

1. 525, 154 

04 

10,880 

Greatest  draft  of  vessels,  17  feet. 

Increase  of  tonnage,  1894  over  1893, 1,367,913. 

Amoant  of  revenue  collected  fiscal  year  ending  June  30,  1894,  $7,463.74. 

Valoe  of  foreign  imports,  $19,603.83. 

Valne  of  foreign  exports,  $20,412,40. 

Value  of  Canadian  wheat  entered  through  the  port  of  Krie  for  export,  $164,706.40. 

Enrolled  tonnage,  port  of  Erie,  1894,  36,598  tons. 

s. 

Imports  and  exports  by  lakej  year  ending  December  31, 1894. 

IMPORTS. 
[Tons  of  2,000  pounds.] 


Articles. 


Xerefaaadise 

Bartey 

Csra 

OMs 


Unseed 
1UH.... 
Floor 


Lstte 

%iagles — 
tUrebolto 
Hkn 


S>        tiBi 


Iran  ote. 
hf,  troB. 

23"- 


linestocke. 


Piaster.... 
Produce... 

Ja 

PWosphste. 


latlmcite  coal 

tttunioons  oottl.  • 

Pif  and  manufsctaied  iron. 

X  errhandise 

Tar  and  oil 

Umn 

Tbnber 


Total. 


1800. 


42, 857 

2.644 

200,721 

80 

6,888 

45,354 

1,500 


143, 428 
20,370 


110 
2,488 


1801. 


21, 611 

1,023 

58,720 

2,005 

17,440 

206, 152 

14,600 


07,108 

14,240 

352 


1802. 


37,401 

1.000 

147, 256 


10. 015 

237,630 

7,866 


1,500 


554. 403 

11.507 

3,523 


441, 660 
5,175 


24,414 


0,205  i 

5 
4,700  ,. 

500  I. 


14, 343 

4,668 

15,  ICO 

3 


Total  1,033,706 


017, 757 


200,100 

21,  567 

343 

20 

863 


720,504 

4, 432 

704 


5,626 


1,784 
12 


1893. 


68,374 
1,825 

210, 770 
5,743 
6,232 

101, 051 
6,877 


170,438 

12,843 

135 


540, 205 


2,410 

5,544 

12,001 


21,204 


1,  390, 103       1, 180,  732 


EXPORTS. 
[Tons  of  2,000  pounds.] 


332,666 

234,266 

4,017 

127,074 

1 

1,836 

400 


470, 716 
176, 704 


100, 030 
2 


428, 735 

133,675 

4U0 

110, 502 


550 


700,260 


756,452 


673, 052 


338,  073 
78,  387 


45,018 


513, 278 


1804. 


86,120 

0,640 

74,252 

80 

2,656 

67,665 

2,055 

516 

210. 280 

14,463 

03 


111 

000 

644, 200 

741 

14,505 

11, 535 


14, 614 


1, 163, 543 


474, 887 
265, 037 


80, 187 


820,  111 


I 
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Eric  narhoVf  Pennsylvania^  imporU,  1894. 
[1  inch  =:  300,000  tons.] 


/ROJif  ORE.  GRAM.      FLOUR.  MD5£.  M/SC. 

F'X)torUy  1894. 


AAfTRRAC/r£  COAL .  B^T.  COAL.  MDS£. 


N  N  2. 


PRESERVATION  AND  PROTECTION  OF  PRESQUE  ISLE  PENINSULA,  ERIE 

HARBOR,  PENNSYLVANIA.' 

This  peninsala  forms  the  harbor  of  Erie,  which  is  a  landlocked  bay 
aboat  5  miles  long,  having  a  maximum  width  of  1^  miles.  The  penin- 
sula  is  a  low,  sand  formation  about  6  miles  long,  varying  in  width  from 
300  feet  at  the  "  neck,"  which  is  nearly  2  miles  long  and  joins  the  body 
of  the  i)eninsula  to  the  mainland  at  its  western  end,  to  1^  miles  at  its 
widest  part.  The  preservation  of  the  peninsula  is  of  vital  importance 
to  Erie  Harbor,  and  it  is  for  the  purpose  of  preserving  the  harbor  that 
the  protection  of  the  weak  parts  of  the  peninsula  formation  has  been 
deemed  necessary.  The  weak  portion  is  the  long,  narrow  neck  at  the 
western  end.  The  object  for  which  all  the  works  of  protection  have  been 
constructed  is  the  prevention  of  a  breach  through  this  narrow  neck. 
The  danger  exists  during  severe  storms  from  the  westward. 

At  the  present  time  no  works  exist  excepting  a  few  dilapidated  pile 
jetties  no  longer  of  service,  and  the  main  line  of  piles,  mattresses,  and 
stone  ballast  on  mattresses  of  the  shore  protection  partially  constructed 
in  1889. 

There  were  no  severe  storms  during  the  iiscal  year  1895,  and,  as  the 
stage  of  water  was  exceptionally  low  throughout  the  year,  no  damage 
was  done. 

The  accumulation  of  sand  at  the  south  or  inshore  end  of  the  protec- 
tion work  continues  to  increase,  but  no  accretion  is  noticeable  along 
other  parts  of  the  work. 

Along  the  lake  front,  extending  a  mile  or  more  west  from  the  flash- 
light house,  the  gradual  wearing  away  of  the  bank  continues,  but  as 
the  peninsula  is  here  one-half  mile  or  more  wide,  the  safety  of  the  har- 
bor is  not  threatened  at  this  point.  There  was  no  work  done  on  any  of 
the  protection  works  during  the  year.  A  report  of  the  Board  of  Engi- 
neers on  the  construction  of  shore  protection  for  the  peninsula  at  Erie 
Harbor,  Pennsylvania,  was  published  in  Annual  Report  of  the  Chief 
of  Engineers  for  1890,  page  2800.  In  accordance  with  the  recommen- 
dation of  the  Board  and  the  approval  of  the  Chief  of  Engineers,  $20,000 
of  the  funds  available  for  the  improvement  of  Erie  Harbor  are  reserved 
to  close  any  breach  which  may  occur  in  the  neck  of  the  peninsula. 

At  least  a  part  of  this  fund  could  be  profitably  expended  in  the  con- 
struction of  a  protection  wall,  as  proposed  in  the  foregoing  report  for 
Erie  Harbor. 


COMMERCIAL  STATISTICS. 

Tho  commercial  statistics  are  the  same  iis  those  submitted  for  Erie  Harbor. 
Appropriations  made  for  the  preservation  and  procectiou  of  Prosque  Isle  PeniuvalAy 
i^>J0  Harbor,  PeDnsylvania,  Auipisc  11,  ISSS,  $60,000. 
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N  N  3. 
IMPROVEMENT  OF  DUNKIRK  HARBOR.  NEW  YORK. 

CH^feet.^The  object  of  this  improvemeut  is  to  form  an  artificial  har- 
bor in  the  iudeutatioii  of  the* shore  line  of  Lake  Erie  in  front  of  the  city 
of  Dunkirk,  N.  Y. 

Project — The  original  project  was  adopted  in  1827,  and  with  its  sub- 
sequent modifications  provided  for  the  construction  of  a  pier  running 
out  from  the  west  shore  of  the  indentation  and  a  detached  breakwater 
parallel  with  thie  pier  and  about  2,000  feet  distant  from  the  city  front. 
An  opening  between  the  two  structures  provided  a  harbor  entrance 
through  which  a  channel  leading  to  the  docks  was  to  be  deepened  to  13 
feet.  By  1832  the  sum  of  $28,439.84  had  been  expended  on  the  original 
plan,  and  a  breakwater  was  then  2,564  feet  long,  and  the  pier  1,400  feet 
long.  Subsequently  various  improvements  and  repairs  were  made.  In 
1848  the-break water  was  demolished. 

In  1870  the  question  of  the  improvement  of  this  harbor  was  referred 
to  a  Board  of  Engineers.  The  Board,  recommended  a  plan  which  pro- 
vided for  a  detached  breakwater  2,860  feet  long,  one  part  of  which, 
2,300  feet  long,  was  to  be  nearly  parallel  with  the  shore,  the  other  part 
to  be  nearly  parallel  with  the  axis  of  the  channel  entrance,  560  feet 
long  and  terminating  at  the  position  of  the  dumb  beacon. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet 
deep.    This  project  is  in  force  at  the  present  time. 

Present  works. — The  present  works  consist  of  an  unfinished  detached 
breakwater  1,991  feet  in  length,  apart  of  the  2,300foot  section  provided 
by  the  project,  a  pier  1,410  feet  long,  exclusive  of  light-house  crib,  and  a 
channel  100  feet  wide  and  13  feet  deep.  The  breakwater  and  pier  con- 
9st  of  timberwork,  the  cribs  being  filled  with  stone  and  decked  over. 

OPERATIONS   DURING  THE  FISCAL  YEAR. 

Minor  repairs  were  made  to  the  deck  and  walings  on  the  west  pier  in 
July,  1894.    The  total  cost  of  these  repairs  was  $57.43. 

No  dredging  was  done  during  the  year. 

Under  contract  with  J.  B.  Donnelly,  Buffalo,  N.  Y.,  dated  December 
19,  1894,  an  extension  of  the  breakwater  400  feet  easterly  was  begun 
on  February  4,  1895,  and  fully  completed  on  April  11, 1895.  An  unusu- 
ally fine  condition  of  ice  enabled  the  contractor  to  build  the  cribs  for 
this  work,  two  of  them  being  150  feet  in  length  and  one  100  feet  in 
length,  in  place,  and  to  transport  all  of  the  material  entering  into  the 
structure  over  ice  up  to  within  three  days'  work  of  completion  of  the 
contract. 

I%e  total  co0t  of  the  eztenHioo,  400  f^et  in  length,  was $17,851.49 

Co0t  per  linear  foot  of  completed  structure U.63 

In  accordance  with  an  act  of  Congress  dated  March  2,  1895,  a  survey 
of  the  harbor  was  made  in  March- April,  1895.  Included  in  this  survey 
was  the  careful  determination  of  the  depth  to  rock  over  the  entire  area 
of  the  harbor  and  its  entrance. 

At  the  close  of  the  fiscal  year  a  map  of  the  harbor  was  in  prepara- 
tion and  wiU  be  completed  early  in  the  coming  year. 
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CONDITION  OF  THE  WORKS. 

Breakwater. — The  breakwater  is  in  fair  condition.  The  stmctore  is 
intact  thronghout,  and  the  timberwork  sonnd  enongh  to  endure  for  some 
years  with  tbc  exception  of  the  slope,  which  is  much  decayed  in  many 
places  and  will  require  repairs  annually. 

West  pier,— The  westerly  420  feet  ate  buried  in  the  sand  and  need  no 
longer  to  be  kept  in  repair.  The  next  following  434  linear  feet  of  pier 
is  much  decayed,  but  will  probably  endure  for  a  time,  being  in  shoal 
water.  The  next  following  110  feet  is  new.  The  next  following  180 
feet  is  intact,  but  much  decayed,  and  will  require  renewal  in  the  near 
future.  The  remainder  of  the  pier,  266  feet,  is  nearly  new  and  in  good 
condition. 

The  channel. — The  channel  to  be  maintained  is  about  2,800  feet  long, 
170  feet  wide,  and  13  feet  deep,  extending  from  the  14-foot  curve  in  the 
lake  to  the  city  docks. 

In  June,  1894,  the  entire  channel  way  was  dredged  to  the  required 
depth  of  13  feet  at  mean  lake  level  for  a  width  of  channel  of  *120  feet, 
and  a  basin  100  feet  wide  dredged  along  the  entire  city  dock  front  800 
feet  in  length. 

The  channel  was  entirely  clear  for  the  width  noted,  120  feet,  except- 
ing that  at  Buoy  No.  4,  in  the  inner  channel,  about  20  feet  inside  of  the 
westerly  channel  line,  there  is  an  outcrop  of  rock  about  12  feet  in  lengthy 
over  which  the  depth  of  water  is  12J  feet  at  mean  lake  level.  The 
bottom  of  the  harbor  is  mud  overlying  bed  rock.  The  mud  flows  readily 
and  soon  fills  the  channel  way,  reducing  the  depth  of  water  to  10  to  11 
feet. 

PROPOSED  OPERATIONS. 

Bredktcater. — If  not  damaged  by  storms  only  minor  annual  repairs 
will  be  needed  on  the  breakwater  for  the  next  two  years. 

Pier. — The  section  of  old  superstructure  on  the  pier,  lying  between 
the  new  work  constructed  in  1889, 1891,  and  1893, 180  linear  feet,  should 
be  rebuilt.  With  this  section  rebuilt  the  more  important  half  of  the 
pier  would  be  virtually  new  work.  The  reconstruction  of  the  less 
important  or  inshore  half  can  be  postponed  for  a  time,  but  repairs  will 
be  needed  annually. 

The  channel— The  channel  is  13  feet  deep  at  mean  lake  level  and  120 
feet  wide  from  the  lake  to  the  city  docks,  and  there  is  a  basin  100  feet 
wide  and  13  feet  deep  along  the  entire  dock  front  of  800  feet.  Although 
the  channel  is  net  stable,  it  should  remain  adequate  for  the  commerce 
of  the  port  without  redredging  for  at  least  one  year.  An  increase  in  the 
width  of  the  channel  from  120  feet  to  170  feet  (50  feet)  is  still  required 
to  complete  it,  as  provided  by  existing  project. 

The  cost  of  the  needed  repairs  in  existing  structures  is  estimated  as 
follows: 

Repairs  to  breakwater  and  pier $2, 500 

RebuildiDg  180  linear  feet  of  pier  superstructure 7, 200 

Total 9,700 

The  work  to  be  done  to  complete  the  existing  project  is  estimated  as 
follow's: 

Completing  channel : 

Dredging  7,000  cubic  yards  of  sand,  at  40  cents $2,800 

Blasting  and  dredging  4,000  cubic  yards  of  rock,  at  $2 8, 000 

Construction  of  breakwater  arm,  560  linear  feet,  at  $70 39, 200 

Day  beacon 5, 000 

Construction  of  310  linear  feet  of  breakwater,  at  $70 21, 700 

Total 76.700 
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Statement  9/  appropriations  and  allotments  made  for  improving  harbor  at  DtmkirJc,  X,  F., 

from  March  2,  I8£7f  to  the  present  time. 


MaTch27,f827 $3,000.00 

May  19,1828 6, 000. 00 

March  3, 1829 9,812.75 

AprU23.1830 1,342.75 

March  2, 1831 *7, 102.50 

.Ial73,1832 10,200.00 

Jane  28, 1834 4,000.00 

March3,1835 tl0,988.43 

^iily2,1836 11,000.00 

March3,1837 15,000.00 

Jiily7,1838 10,000.00 

Jane  It  1844 5,000.00 

Angnrt  30, 1852 30, 000. 00 

March2,1867 100,000.00 

Jnly  11,1870 25,000.00 

March  3, 1871. 25,000.00 


June  10, 1872 

March  3, 1873 

June  23, 1874 

March  3, 1875 

Au<?u8t  14, 1876.-.. 

June  14, 1880 

July  5, 1884 

August  5, 1886..-.. 
August  11,1888.... 
September  19, 1890. 

July  13,1892 

August  17, 1894 . . . . 

1869 

1879 


$25, 000. 00 
48. 132. 95 

'35,000.00 
35, 000. 00 
18, 000. 00 
10, 000. 00 
10, 000. 00 
20,000.00 
15,  UOO.  00 
20, 000. 00 
20,000.00 
20, 000. 00 
12,000.00 
t2,000.00 


Total 554,079.38 


Money  statement. 

July  1, 1894,  balance  unexpended $4, 621. 41 

Amonnt  appropriated  by  act  of  August  17, 1894 20, 000. 00 

24, 621. 41 

Jone  30, 1895,  amount  expended  during  fiscal  year 21, 818. 85 

July  1, 1895,  balance  unexpended 2, 802. 56 

July  1, 1895,  outstanding  liabilities 15. 00 

July  1, 1895,  balance  available 2,787.56 


{Amount  (estimated)  required  for  completion  of  existing  project 76, 700. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    76, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


.^^•Iracl  of  proposals  for  extension  of  breakwater  at  Dunkirk  Harbor,  Neic  York,  received 
kf  Jfai'.  E,  6.  Buffner,  Corps  of  Engineers,  at  Buffalo,  X.  F.,  and  opened  at  2  p.  w. 
I>eeew&er  10,  1894,  in  response  to  advertisement  dated  November  10,  1894, 

[Amoant  available,  $21,475.] 


Honloek  timber 

Wliite-Bfaie  tiaber ^ 

Driftbolu. 

8nw  boha,  complete 

Boataplkes 

Batton-bead  driftbolts,  complete 
FiOiDf  atone 


Total 


(1)  J.  B.  Donnelly. 
Buffalo.  N.Y. 


Pnceper 
unit. 


$18.00 
28.00 
.02 
.03 
.04 
.04 
1.20 


Amount. 


$2,850.84 

6,043.30 

761. 46 

134.28 

70.40 

43.00 

3,840.00 


(2)  Powell  &' Mitchell, 
Marquette,  Mich. 


Priceper 
uniC 


Amount. 


$17.20 
25.00 
.02 
.02^ 
.02} 
.02 
1.70 


$2, 732. 74 

5, 395. 80 

761. 46 

111.90 

44.00 

21.50 

5. 440. 00 


13,752.28  1 14,507.40 


Bid  No.  1  is  recommended  for  acceptance. 


*  Two  appropriations. 


t  AJlotments. 
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COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  far  the  year  ending  December  31, 1894. 


Veraels. 


Arrivals  from  — 
Home  ports,  i  Foreign  ports 


Departurt's  to- 


!  No. 

Steamers j  25 

.Sail I  10 

Total j  35 


Tom. 
4,001 
4,165 


No.  I  Ton: 
3  ;    1,036 


Home  ports. 


No. 
26 
10 


8,466 


Ttms. 

4,106 

4,465 


1, 036  i      36  I    8. 571 


Foreifini  ports. 


No. 
2 


TonM. 
600 


690 


DecreaBe  in  tonnage  from  1893,  395  tons. 

Amount  of  revenue  collected,  fiscal  year  ending  June  30, 1894,  $277.14. 

Value  of  imports,  $2,608.37. 

Value  of  exports,  none. 

No  new  lines  of  transportation  established. 

Receipts  bif  lake. 

Tons. 

Lumber,  6,103,000  feet,  B.  M 10,680 

Grape  posts,  18,700 262 

Total 10,d42 

Shipments  by  lake,  none. 


N  N  4. 

IMPROVEMENT  OF  BUFFALO  HARBOR,  NEW  YORK. 
ORIGINAL  CONDITION  OF  THE  HARBOR. 

In  1818  tbe  mouth  of  Buffalo  Creek  was  closed  by  a  gravel  bar  for 
most  of  the  year.  Freshets  would  at  times  open  a  channel,  which  would 
be  closed  later  by  the  lake  storms. 

PROJECTS  OF  IMPROVEMENT. 

Private  enterprise,  assisted  later  by  the  State  of  New  York,  opened 
the  mouth  of  the  creek  and  protected  that  opening  by  parallel  piers. 
These  were  built  in  1820-21 — the  south  pier  to  a  length  of  about  1,300 
feet,  the  north  pier  to  1,000  feet. 

In  1825  the  Erie  Ganiil  was  completed  to  Buffalo,  and  a  first  appro- 
priation of  $15,000  was  made  by  Congress  in  1826  "for  building  a  pier 
and  repairing  an  old  one  at  the  mouth  of  Buffalo  Creek."  During  tbe 
ensuing  eight  years  $90,388  were  appropriated  in  five  items  for  "com- 
pleting the  piers  (or  pier)  at  Buffalo."  By  1833  one  pier  was  1,790  feet 
long,  the  other  1,250;  and  in  1835  there  was  a  depth  of  10  feet  in  the 
channel.  Various  projects  were  submitted  by  those  in  charge  or  con- 
nected with  the  work  between  1830  and  1845.  In  1837  a  sea  wall  wa« 
proposed,  to  extend  about  a  mile  south  of  the  light-house,  at  an  esti- 
mated cost  of  $40,000.  Congress  adopted  the  project;  gave  $48,000  for 
it  in  1838  and  $20,500  for  "continuing  the  work  at  Buffalo." 

Work  on  the  seawall  continued  until  1840,  at  which  time  it  was  3,770 
feet  long. 

Appropriations  in  1840, 1852, 1853,  and  1855,  amounting  to  $54,801.37,  . 
maintained  existing  works,  but  nothing  new  was  begun.  Total  appro-  * 
priated  to  this  date,  $262,895.37. 
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In  1854  a  Board  of  Engineer  Officers  prepared  4)roject8  for  detached 
breakwaters  to  form  an  on ter  harbor,  but  nothing  came  from  this  report. 

Meanwhile  the  city  dredged  Buffalo  Greek  for  an  interior  harbor,  and 
extended  its  area  in  1848  by  digging  the  ^^Blackwell  Ship  Canar*  200 
feet  wide  and  16  feet  deep. 

During  the  war  lake  commerce  increased  vastly,  and  in  1863  the  total 
arrivals  and  departures  of  vessels  at  Buffalo  reached  the  largest  figures 
attained,  16,390. 

In  1864  an  appropriation  of  $37,500  was  made  for  <^  repairs  and  com- 
pletion of  the  sea  wall."  In  1866  and  1867  the  sea  wall  was  carried  to 
its  ultimate  length  of  5,400  feet.  No  further  work  has  been  done  on  it 
except  slight  repairs.  The  piers  were  repaired  with  an  allotment  of 
$15,000  made  in  1865.  An  appropriation  for  the  harbor  of  $131,000, 
made  in  1866  and  a  second  in  1867,  of  $100,000  caused  an  examination 
of  the  question  by  a  Board  of  Engineer  Officers,  which  reported  in  1868 : 

(1)  To  extend  slightly  and  thoroughly  repair  the  north  pier. 

(2)  To  repair  the  south  pier. 

(3)  To  extend  the  south  pier  318  feet. 

(4)  To  dredee  the  channel  at  its  entrance,  about  12,000  cubic  yards. 

(5)  To  build  a  detached  breakwater,  beginning  at  a  point  in  the  prolongation 
of  the  south  pier  and  2,500  feet  from  .the  light-house,  4,000  feet  south- 
wardly, paraUel  to  the  shore. 

There  were  two  other  items  proposed  which  were,  however,  not 
approved  by  the  Chief  of  Engineers.  The  project  outlined  above  has 
been  carried  out. 

Difficulties  in  construction  of  the  breakwater  occurred  in  1872  and 
1873,  and  the  subject  was  referred  to  a  Board  of  Engineer  Officers,  which 
met  in  1873  and  1874  and  recommended  a  catch-sand  pier  of  piling  to 
the  12-foot  curve  in  the  lake,  and  of  crib  work  thence  to  a  total  length 
of  1^270  feet.  The  detached  break^/ater  was  to  be  built  to  a  total  length 
of  7,600  feet. 

A  shore  arm,  making  an  angle  of  45  degrees  with  the  shore,  was  pro- 
posed, rnnning  from  the  end  of  the  catch-sand  pier,  and  overlapping 
the  soath  end  of  the  breakwater,  leaving  a  fair-weather  opening  of  150 
feet  between  the  two  structures.  This  project  was  approved  and  is  in 
eoorse  of  construction. 

EXISTING  AND  AUTHORIZED  WORKS. 

North  pier, — ^The  Delaware,  Lackawanna  and  Western  Eailroad  has 
unauthorized  possession  of  this  pier.  A  license  for  their  occupation  of 
it  was  revoked  by  the  Secretary  of  War  on  February  20, 1891.  The 
matter  was  placed  in  the  hands  of  the  Department  of  Justice  in  order 
to  have  the  interests  of  the  United  States  protected.  1  am  not  aware 
that  anything  has  been  done  as  yet,  certainly  nothing  since  I  have  been 
here  on  duty. 

Boaihoitse. — Is  in  fair  condition. 

South  pier. — It  was  mentioned  in  former  reports  that  settlement  had 
occurred  in  places  on  the  channel  side  of  this  pier.  There  are  three 
such  places  that  shall  need  repairs  before  long.  Otherwise  the  pier  is 
in  good  condition. 

Breakwater, — ^This  structure  has  now  the  full  length  contemplated  of 
7,600  feet,  nnder  the  project  of  1874,  the  modification  of  the  one  of  18G8. 
The  first  crib  was  sunk  in  1869,  the  last  in  1893,  nearly  a  quarter  of  a 
century  afterwards. 

The  concrete  portion  of  the  breakwater  shows  no  signs  of  wear  or  of 
settlement.  Vessels  knock  off  edges  in  places,  and  there  are  a  few 
small  holes  to  be  filled  ere  long. 
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The  timber  part  is*in  good  condition;  minor  repairs  will  maintain  it 
for  years. 

Minor  repairs  to  replace  timbers,  stone  filling  washed  out  of  tbe  pock- 
ets, and  insecure  portions  of  decking  between  Stations  20  to  25  were 
made  during  July,  September,  and  October,  1894.  The  material  for  the 
repairs  was  on  hand  and  the  cost  of  labor  was  $638. 

The  wrecked  portion  of  the  shore  arm  remains  substantially  as 
described  in  the  last  report.  There  is  no  more  sinking  noticed,  thongh 
no  critical  examination  has  been  made.  The  needed  repairs  to  this  por- 
tion must  await  the  report  of  the  Board  of  Engineer  Officers  convened, 
as  noticed  later,  to  determine  on  some  method  of  construction  suitable 
for  the  area  of  bad  foundation  to  the  south  of  the  breakwater. 

Surveys. — The  compilation  of  data  for  a  new  edition  of  the  Lake 
Survey  charts,  covering  the  head  of  the  Niagara  Biver  and  Buffalo 
lake  frontage  to  Stony  Point,  was  completed  in  January  1895,  and  the 
completed  map  submitted  January  16, 1895. 

The  field  work  was  aboat  three-fourths  completed  at  the  beginning 
of  the  fiscal  year,  covering  from  the  head  of  the  river  to  the  south 
end  of  the  breakwater. 

This  was  supplemented  by  a  careful  survey,  extending  southward 
from  the  breakwater  to  Stony  Point,  in  July,  1894;  and  a  sarvey  of 
Niagara  Biver,  from  its  head  to  Strawberry  Island  in  December  1894. 
Great  care  was  taken  to  locate  the  sounding  accurately  and  to  collect 
all  of  the  data  for  a  map  that  may  be  of  value  in  the  future  to  detect 
changes  in  the  depths  in  the  harbor  and  river. 

Summary  of  field  work  on  iurveys. 

Angles  read  by  transit 3,261 

Verniers  read 7, 096 

Buoys  placed  to  mark  sounding  lines 750 

Soundings  taken 25, 184 

In  accordance  with  the  act  of  Congress,  dated  August  17, 1894,  pro- 
viding for  "  a  survey  and  plan  for  extending  the  outer  breakwater  from 
a  point  at  or  near  the  present  outer  breakwater  southeasterly  to  a  point 
at  or  near  Stony  Point,''  a  series  of  test  borings  was  made  along  the 
line  of  the  breakwater  shore  arm  and  along  the  line  of  the  breakwater 
extended  southerly  to  Stony  Point. 

The  borings  were  made  through  the  ice;  were  located  500  feet  apart, 
and  the  locations  well  determined  by  transit  angles  and  tape  measure- 
ments. Samples  of  the  kinds  and  thicknesses  of  the  various  strata 
of  material  were  secured  at  each  boring. 

The  borings  were  made  under  contract,  both  the  auger  and  water-jet 
method  being  used;  and  with  facility,  owing  to  the  soft  sand  and  clay 
strata  met  with. 

The  borings  were  began  on  January  25,  and  completed  on  February 
20, 1895. 

Summary  of  field  work  on  test  boringe, 

Nnmber  of  test  borings  made 39 

Total  number  of  linear  feet  of  borings 1, 271. 9 

Average  depth, linear  feet 32.6 

Greatest  depth,  linear  feet 50 

Cost,  at  74  cents  per  linear  foot $941.21 

Maps  showing  the  location  of  the  borings  and  cross  sections  of  the 
lake  bottom  to  rock  were  prepared  and  submitted  to  the  Board  of 
Engineers,  which  convened  at  Buffalo,  N.  Y.,  pursuant  to  Special 
Orders^  No.  13,  headquarters  Oorps  of  Engineers,  U.  S.  A.,  series  of 
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1895yOD  May  27,  1895,  to  devise  plans  for  breakwater  construction  in 
oonformity  with  the  above  mentioned  act  of  Congress. 

Ahtintet  of  prapo9aU  for  test  haringB  on  the  line  of  breukwateij  Buffalo  Harbor,  New 
York,  opened  at  S  p.  m,  December  £7, 1894,  by  Maj,  E.  H,  Buffner,  Corps  of  Engineers, 
Ml  respoMee  to  adpertisement  dated  November  27, 1894. 

[Allotnient,  $5,000.] 


Ko. 

Name  and  addreaa  of  bidder. 

Price  per 

linear 

foot. 

Reiuarks. 

1 

John  H.  Stock.  Fork«.  'Vrf^  Omnty,  N.  Y 

$2.50 

4.30 

2.25 

.74 

Only  two  propoaab). 
Certificate  not  ^Ued  oat. 

Recommended  for  acceptance. 

2 

3 
4 

:  LMEie&Iieh,  BufTalo.  N.Y 

'  Wflliam  B.  Wilson ,  Boffklo,  N.  Y 

;  Wb.  S.  BartiemM  and  W.  C.  Hiam,  Boi&lo,  V.  Y. . 

In  compliance  with  the  request  of  the  Western  New  York  and  Penn- 
Bylvania  Baiboad  Company,  owners  of  a  large  frontage  on  tlie  outer 
harbor,  the  Secretary  of  War  established  harbor  lines  on  December 
21, 1894,  for  the  outer  harbor. 

Under  date  of  January  21, 1895,  the  Secretary  of  War  extended  the 
pierhead  line,  established  July  23,  1894,  for  Squaw  Island,  Niagara 
Kver^New  York,  southward  to  a  point  50  feet  outside  of  the  river  face 
of  the  tmnk-sewer  outlet,  about  505  feet  south  of  the  foot  of  Ferry 
street  Buffalo,  N.  Y. 

Money  statement 

July  1, 1B94,  balance  unexpended $74,266.73 

Amonnt  appropriated  by  art  of  August  17,  1894 70,000.00 

144, 266. 73 
June  90,  1896,  amount  expended  during  fiscal  year 9, 779. 29 


July  1, 1895,  balance  unexpended. . . 
July  1|  1895,  ontetanding  liabilities. 


134, 487. 44 
200.00 


July  1, 1895,  baUince  avaUable 134,287.44 

iAmoont  (estimated)  required  for  completion  of  existing  project 400, 000. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1897  335, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


stbvey  and  plan  for  extending  the  present  outer  break- 
water at  bupfalo,  n.  y.,  southeasterly  to  btony  point. 

United  States  Engineer  Office, 

Buffalo,  If.  r.,  February  19, 1895. 

General  :  As  required  by  you  August  29, 1894, 1  submit  the  follow- 
ing plan  and  estimate  for  extending  the  breakwater  at  Buffalo  from 
the  southerly  end  to  Stony  Point,  as  provided  by  river  and  harbor  act 
of  August  17, 1894: 

The  surveys  necessary  are  finished.  The  ruling  result  is  the  exceed- 
ingly bad  foundation  found  over  the  whole  area  from  the  point  of 
b^inning  up  to  the  close  proximity  of  Stony  Point.  Forty  borings 
have  been  taken  to  the  rock  and  there  has  been  no  spot  or  area  differ- 
ing sufficiently  from  the  rest  to  give  one  the  hope  that  some  error  was 
made  through  wrong  selection  of  lines  or  points  for  examination. 
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The  conclusion  is  most  positive  that  cribs  can  not  be  safely  put  on 
aiiy  portion  of  this  area. 

If  anything  fs  to  be  built  it  iikaat  be  as  light  and  stable  as  possible, 
resting  on  a  broad  foundation.  I  have  ctesigued  a  structure  of  stone 
and  concrete,  built  on  a  mattress  of  green  trees,  6  inches  to  1  foot  ends, 
laid  .in  two  cross  layers,  wired  together,  and  weighted  by  the  Bftual 
foundation  stone  of  our  works.  This  mat  is  at  a  minimum  width  of  60 
feet  for  30  feet  depth,  but  for  less  depths  can  hardly  be  reduced  much, 
as  economy  can  be  got  rather  by  cutting  off  some  of  the  structure 
above  the  bottom  courses.  The  mat  is  intended  to  be  both  strong  and 
stiff,  and  at  the  same  time  somewhat  yielding,  to  accommodate  itself 
to  the  inequalities  of  the  lake  bed.  On  this  are  to  be  pla<;ed  alternate 
mattresses  of  similar  character,  30  feet  wide,  and  layers,  2  feet,  of  siiik- 
iug  and  holding  stone,  until  a  depth  of  17  feet  is  reached.  Heavy  rip- 
rap, the  heavier  the  better,  is  now  to  be  placed  over  the  whole,  and  to 
fill  out  the  slopes,  to  cover  the  mat  ends  well,  and  to  raise  the  structure 
to  15  feet  depth.  Then  there  shall  be  placed  3  feet  foundation  stone, 
smaller,  for  a  bed  for  the  concrete  blocks  above.  These  are,  to  begin 
with,  22  feet  in  length,  laid  crosswise,  and  reduce  in  length  2  feet  each 
until  the  desired  height  be  reached.  These  blocks  are  to  be  deposited 
while  plastic,  and  set  while  adjusting  themselves  to  what  they  rest  upon. 
In  any  one  year  I  would  not  go  further  than  to  lay  the  main  foundation 
and  one  layer  of  concrete  blocks,  and  after  allowing  a  year  for  settle- 
ment would  lay  one  or  more  courses,  as  might  seem  advisable  at  that 
time. 

A  general  estimate  for  this  structure  is  as  follows  per  running  yard: 

55  cubic  yards  of  rock,  at  $1.25  per  cubic  yard $68. 75 

29  cubic  yards  of  mats,  at  $2  per  cubic  y^rd 58. 00 

53  cubic  yards  of  concrete,  at  $7  per  cubic  yard 371. 00 

Total  per  running  yard 497. 75 

Total  per  running  foot 166. 00 

There  are  many  advantages  of  such  a  structure,  if  it  can  be  built  as 
above.  It  will  be  permanent;  can  not  rot;  can  easily  be  repaired  for 
settlement  or  if  blocks  are  carried  away.  When  built  there  is  no  need 
to  be  anticipating  a  renewal  in  the  not  distant  future.  Hence,  with  a 
large  initial  cost  there  may  be  economy  in  the  end.  Vessels  can  not  lie 
alongside — this  would  not  be  accepted  as  in  its  favor  by  navigators. 
The  estimate  is  liberal — quite  so;  and  it  might  be  reduced  if  a  large 
amount  were  contracted  for  at  one  time. 

I  am  not  at  all  certain  that  even  this  structure  is  light  enough  to  be 
built  with  safety  on  the  area  in  question.  Piles  can  be  used  for  the 
extension  of  the  sand-catch  pier,  and  near  Stony  Point;  nowhere  else. 

Location  of  any  neic  worlcs. — The  line  over  which  it  is  required  to 
contemplate  the  building  of  an  extension  of  the  Buffalo  Breakwater  to 
the  south  is  some  12,500  feet  long. 

Tlie  lake  frontage  to  this  possible  harbor  is  owned  principally  by  the 
Lehigh  Valley  Kailroad  and  the  Buffalo  Creek  Railroad,  the  latter 
owning  some  3,200  feet  front,  lying  partly  north  and  partly  south  of 
the  sand-catch  pier. 

The  Lehigh  Valley  Railroad  exhibits  a  remarkable  degree  of  skill 
and  business  foresight  in  having  planned  out  and  constructed  in  a  most 
masterly  manner  a  port  of  its  own,  with  every  facility  for  can-ying  on 
an  immense  lake  business  through  its  steamers,  on  its  own  wharves 
and  w^arehouses.  It  has  probably  expended  at  this  point  more  money 
in  this  improvement  than  tbe  United  States  has  at  Buffalo  during  the 
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past  seventy  years.  It  is  prepared  to  extend  its  plans  by  cutting  a 
canal  into  the  lake  from  its  interior  canals,  whenever  a  breakwater  will 
allow  this  to  be  done.  Owning,  as  it  does,  no  less  than  6,200  feet  oi 
frontage,  lialf  of  the  whole,  it  is  the  most  to  be  concerDed  hi  the  pro^ 
posed  plans.  I  have  been  in  close  touch  with  many  of  its  officers,  and 
think  I  can  speak  for  them.  The  suggested  and  outlined  breakwater, 
2,000  feet  long,  opposite  the  outlined  piers,  and  canal  entrance  shown 
gives  the  main  idea  of  the  wishes  of  this  company.  To  the  north  of 
this  point  ncsiher  of  the  companies,  who  are  the  sole  owners  of  front- 
age,  ask  Ibr  any  breakwater  protection  for  the  present  to  the  south  of 
the  sand  catch  pier  and  the  shore  arm. 

Every  owner  of  frontage  on  the  outer  harbor — and  I  have  reason  to 
speak  with  authority  on  this  subject — expects  to  ask  that  the  project  of 
1874  be  carried  out  and  the  harbor  completed  as  planned,  in  order  to 
allow  thera  to  enjoy  its  benefits. 

They  claim,  and  with  reason,  that  the  only  way  in  which  they  can  see 
an  early  possibility  of  building  piers  in  the  outer  harbor  is  that  it  shall 
be  thoroughly  protected  as  soon  as  possible.  They  claim,  and  with  jus- 
tice, that  the  completion  of  this  harbor  need  not  in  any  way  prejudice 
the  building  of  similar  works  at  Stony  Point  or  near  there,  and  that  if 
they  mo^t  wait  the  carrying  out  of  some  grand,  general  project,  they 
arehardly  likely  to  see  in  any  definite  time  any  good  to  come  from  the 
breakwater  already  built  in  a  lifetime. 

Inasmuch  as  the  project  of  1874  must  be  changed  in  the  mode  of 
construction  in  any  event.  It  is  possible  that  the  experience  gained  by 
trying  to  build  something  that  will  stand  will  be  of  more  value  in  this 
vicinity  than  anywhere  else.  I  have  therefore  planned  to  extend  the 
sand  catch  by  pile  work  some  525  feet  to  18  feet  of  water;  then,  using 
the  general  form  of' mat  foundation  structure  already  described,  go  to 
the  end  of  the  work  of  1893.  This  will  be,  in  all,  2,750  feet.  On  the 
outside  of  the  old  work  there  shall  be  only  a  30foot  mat  and  riprap  only 
on  the  outside,  and  concrete  blocks  on  it  and  the  wreck.  It  is  doubtful 
if  this  can  be  done  at  any  less  cost  than  the  full  cross  section  as  planned. 
The  pile  pier  may  cost  $25  a  running  foot. 

Lastly,  to  accommodate  those  holding  the  southern  end  of  the  front- 
age in  question,  some  3,000  feet,  as  measured  on  the  Breakwater-Stony 
Point  line,  there  might  be  built  a  breakwater  1,850  feet  long  from  Stony 
Point  northwardly,  as  shown,  of  which  the  first  750  feet  may  be  of  pil- 
ing, to  18  feet  deep ;  then  mat  and  concrete  work.  The  first  might  aver- 
age $25  per  foot.  Such  a  h  arbor  would  f urn  ish  a  good  refuge  from  south- 
west gales  and  cover  a  good  front,  with  deep  water  close  to  shore. 

If  in  time  there  arose  need  for  more  protection,  and  the  works  as  built 
stood,  this  and  the  breakwater  opposite  the  Lehigh  Valley  Eailroad 
Canal  could  be  connected  entirely  or  with  an  overlap.  The  gap,  as 
planned,  is  some  2,250  feet. 

The  general  estimate,  with  order  of  building,  is  as  follows: 

Extension  of  the  sand-catoh  pier  to  18  feet  depth,  525  feet  pile  work,  at  $25 .  $13, 125 

Completion  and  rebailding  of  the  shore  arm,  2,750  feet  mat  work,  at  $166.  456, 500 

Breakwater  opposite  the  Lehigh  ValJev  Railroad  entrance,  2,000  feet,  at  $166  332, 000 

Pile  and  mat  pier  at  Stony  Point,  1,850  feet,  at  $25  and  $166 182, 600 

Total  for  pTojecte<l  work 984,225 

Sbonld  there  be  built  later  a  connection  between  the  last  two,  it  would 
cost  for  the  2,250  feet  additional 373, 500 

Total  for  all  suggested 1,357,725 
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It  is  to  be  anderstood  that  I  do  not  assert  that  the  method  of  con- 
struction is  certainly  secure,  or  that  it  can  be  built,  or  that  anything 
can  certainly  be  buUt  on.  the  mud  at  the  south  end  of  the  area  in  ques- 
tion— in  fact,  I  very  much  doubt  if  the  consistency  is  enough  to  support 
any  structure  within  reasonable  cost — ^but  I  do  think  we  can  try  it  first 
at  the  northern  end  to  advantage  in  repair  and  extension  of  the  shore 
arm.  There  is  an  interval  of  6,500  feet  north  from  the  breakwater  pro- 
posed, opposite  the  Lehigh  Valley  Canal  entrance,  which  is  not  pro- 
vided for  at  all.  There  is  no  commercial  necessity  for  any  works  over 
this  stretch.  As  already  said,  the  frontage  is  all  owned  by  the  Buffalo 
Creek  Company,  which  ^  ould  probably  utilize  its  frontage  within  the 
outer  harbor,  preferably,  and  by  the  Lehigh  Valley  Railroad,  which  cer- 
tainly would  not  think  of  building  or  of  leasing  so  long  as  its  interior 
dock  space  is  not  fully  occupied,  and  the  half  of  this  is  as  yet  untouched. 
It  is  most  certain  that  there  can  be  no  thought  of  using  the  frontage 
now  in  question  until  all  of  the  other  projects  suggested  havjB  been  fully 
occupied  and  a  demand  arises  for  still  further  extension. 

In  that  remote  contingency  there  is  nothing  proposed  by  me  which 
would  interfere  in  the  slightest  degree  with  extensions  to  the  north- 
ward of  the  works  proposed  in  the  vicinity  and  north  of  Stony  Point. 

But  it  is  indisputable  that  the  one  thing  that  can  retard  the  imme- 
diate utilization  of  the  harbor  facilities  of  Buffalo,  and  put  oft  into  an 
indefinite  future  the  securing  of  more  dock  room,  is  the  pushing  of  the 
idea  that  the  next  step  in  breakwater  building  is  an  extension  to  the 
southward  from  the  present  breakwater. 

Such  extension  is  the  only  proposition  not  of  advantage  at  the  pres- 
ent time,  commercially  speaking. 

There  are  other  ways  of  securing  immediate  and  valuable  extension 
of  dock  room  for  Buffalo  that  are  not  touched  upon  by  me,  because 
there  seems  to  be  the  intention  to  confine  projects  for  coming  work  to 
the  area  in  question — not  to  consider  all  that  may  be  for  the  benefit  of 
the  city  and  its  commercial  interests.  These  other  plans  are  to  be 
brought  to  the  notice  of  Congress  by  parties  interested.  A  blue  print* 
of  plan  accompanies  and  one*  of  cross  sections  of  the  borings  follows. 
Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Division  Engineer  of  the  Northeast.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

Netc  York,  February  23 j  1895. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army.  I 
recommend  that  this  project,  together  with  the  whole  subject  of  the 
further  improvement  of  Buffalo  Harbor,  .be  referred  for  investigation 
and  report  to  a  Board  of  Engineer  Officers. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt,  Brig.  Oen,,  U,  S.  A.^ 

Division  Engineer. 


Not  printed. 


APPKNDIX  N  N — ^REPORT  OF   MAJOR  RITFFNER.  3163 


report  of  board  of  engineers. 

Army  Buildino, 
yew  York  City,  July  i,  1895. 

Geherai.:  The  Board  of  Engineer  Officers  appointed  by  Special 
Orders,  No.  13,  headquarters  Corps  of  Engineers,  April  23,  1895,  to 
consider  and  report  upon  tbe  plan  and  estimate  submitted  by  M^, 
Ernest  H.  Raffner,  Corps  of  Engineers,  for  extending  the  outer  break- 
water at  Baffalo,  N.  Y.,  faa^  performed  the  duty  assigned  to  it  and  has 
now  the  honor  to  submit  the  following  report: 

The  Board  assembled  at. Buffalo  on  May  27, 1895,  and  on  that  date 
gave  a  public  hearing  to  parties  interested  in  the  subject  under  consid- 
eration. A  summary  of  this  hearing  is  embodied  in  tUe« record  of 
proceedings  of  the  Board. 

On  May  28, 1895,  the  Board,  in  company  with  Major  Ruffher,  the 
district  officer,  made  an  inspection  of  Buffalo  Harbor,  returning  in  the 
afternoon.  At  4  p.  m.  of  the  same  day  and  on  May  29, 1895,  the  Board 
gave  additional  public  hearings  to  interested  parties,  a  summary  of 
which  is  also  contained  in  the  proceedings  of  the  Board. 

At  the  close  of  the  public  heariug  on  May  29, 1895,  the  Board,  after 
some  time  spent  in  carefully  considering  the  subject-matter  of  its  report, 
adjourned,  and  reassembled  in  New  York  City  on  July  1,  1895,  in 
obedience  to  Department  orders. 

The  harbor  at  Buffalo,  N.  Y.,  is  entirely  artificial.  Naturally  there 
existed  no  safe  place  in  this  vicinity  where  vessels  could  lie^  or  could 
receive  and  discharge  their  cargoes,  except  the  area  within  the  mouth 
of  Buffalo  Creek.  The  mouth  of  this  creek  was  generally  closed  to 
navigation,  even  to  the  small  vessels  of  the  time,  by  a  gravel  bar. 
Freshets  would  occasionally  open  the  channel  through  the  bar,  which 
would  soon  be  closed  up  again  by  the  waves  of  the  lake. 

The  earliest  work  of  improvement  done  at  this  place  was  by  private 
enterprise,  assisted  subsequently  by  the  State  of  New  York.  In  this 
way  parallel  jetties  were  built  at  the  mouth  of  the  creek,  which  concen- 
trate the  current  and  practically  removed  the  bar.  In  1826  the  work  of 
improving  this  place  was  first  considered  by  the  United  States,  and  in 
the  years  immediately  following  the  jetties  were  rebuilt  and  extended 
by  the  General  Government,  which  has  ever  since  retained  charge  oi  it. 

The  width  between  the  jetties  at  the  outer  extremity  is  only  about 
200  feet,  and  through  this  narrow  opening  all  the  lake  commerce  of 
Buffalo  must  pass,  for  all  wharves,  docks,  and  warehouses  lie  within 
the  month  of  the  creek.  The  need  of  a  sheltered  area  in  the  lake  beyond 
the  mouth  of  the  creek  was  early  recognized.  In  1868  a  Board  of  Engi- 
neer Officers  recommended  the  construction  of  an  outer  breakwater  in 
the  lake,  about  2,500  feet  in  advance  of  the  light- house,  on  the  extremity 
of  the  south  jetty,  and  extending  southward  generally  parallel  to  the 
lake  shore  for  a  distance  of  4,000  feet.  This  work  was  built  and  has  since 
been  extended  to  a  length  of  about  8,000  feet  in  all.  Owing  to  its  great 
distance  from  the  shore  and  to  the  fact  that  it  extends  in  a  southerly 
direction,  from  whence  come  the  most  violent  storms  and  heaviest  seas, 
it  has  not  sheltered  the  area  behind  it  to  an  extent  sufficient  to  sub- 
serve the  needs  of  commerce.  As  the  result,  no  wharves  or  docks  have 
been  constructed  behind  it  along  the  lake  shore,  and  vessels  do  not  use 
the  space  behind  it  as  an  anchorage  if  they  can  conveniently  avoid  it. 
Now,  a  project  has  been  submitted  by  Major  Rufiuer,  district  engineer, 
m  obedience  to  an  act  ef  Congress  calling  for  ^^a  plan  and  estimate  for 

SHO  95 ^198 


3154   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

extending  the  outer  breakwater  from  a  i>oint  at  or  near  the  present 
outer  breakwater  southeasterly  to  a  point  at  or  near  Stony  Point." 

This  project  provides: 

First.  For  the  construction  of  a  detached  piece  of  breakwater,  about 
2,000  feet  in  length,  situated  on  the  general  line  from  the  present  break- 
water to  Stony  Point,  and  so  placed  as  to  cover  (in  part  at  least)  that 
portion  of  thfe  lake  front  owned  by  the  Lehigh  valley  Railroad  Com- 
l)any.  The  object  of  this  work  is  to  permit  the  construction,  under  the 
shelter  which  it  will  afibrd,  of  a  jettied  channel  from  deep  water  in  the 
lake  to  the  extensive  system  of  interior  wharves  which  this  railroad 
company  has  erected,  and  which  are  now  only  to  be  reached  by  the 
narrow  channel  of  Buffalo  Creek.  It  has  been  promised  that  this  jet- 
tied  channel  shall  be  built  and  maintained  by  the  railroad  company.  ' 

Second.  It  is  proposed  to  carry  out  the  provisions  of  the  project  of 
1874  by  completing,  at  an  estimated  cost  of  $469,625,  the  shore  arm  then 
recommended. 

Third.  It  is  proposed  to  construct  a  section  of  breakwater  1,850  feet 
long,  extending  from  Stony  Point  northward  toward  the  present  break- 
water. 

Fourth.  Finally  it  is  suggested  that  if  in  time  need  arises  for  more 
protection,  this  section  and  the  piece  opposite  the  Lehigh  Valley  prop- 
erty could  be  united  by  the  construction  of  about  2,260  feet  more  of 
breakwater. 

The  execution  of  this  project  would  require  the  construction  of  6,100 
linear  feet  of  breakwater,  of  which  about  750  feet  would  be  a  structure 
of  piles,  and  comparatively  inexpensive.  Its  cost  (not  including  the 
shore  arm)  is  estimated  at  $888,100.  When  thus  completed  there  would 
be  two  siriiilar  exterior  harbors  at  Buffalo,  about  6,000  feet  apart,  and 
having  so  little  logical  relation  to  each  other  that  the  removal  of  the 
shore  arm  sepnrating  them  would  probably  be  demanded. 

The  Board  does  not  consider  that  this  plan  fulfills  the  requirement  of 
the  act  of  Congress  already  quoted,  nor  does  it  adequately  and  econom- 
ically meet  the  needs  of  the  commerce  of  the  port  of  Buffalo. 

The  Board  holds  that  the  shore  arm  should  be  omitted,  and  that  the 
breakwater  should  be  extended  all  the  way  to  Stony  Point.  The  appar- 
ently large  sheltered  area  thus  secured  is  no  greater  than  the  future 
commerce  of  Buffalo  will  require  and  may  rightfully  demand. 

Buff'alo  is  one  of  the  great  ports  of  the  United  States.  Though  closed 
by  ice  to  navigation  for  nearly  four  months  out  of  the  year,  its  arriving 
tonnage  during  the  remaining  eight  months  is,  according  to  the  reports 
of  the  Chief  of  Engineers,  equal  to  three-fifths  of  that  arriving  m  the 
harbor  of  New  York  in  an  entire  year,  and  the  number  of  vessels  that 
come  here  during  the  season  of  navigation  is  equal  to  four-fifths  of 
the  number  arriving  at  Kew  York  in  an  entire  year.  Yet  the  proposed 
sheltered  anchorage  for  this  great  port  is  less  than  1,000  acres,  reckon- 
ing that  portion  only  which  lies  without  the  12-foot  contour.  For  the 
purpose  of  comparison,  it  may  be  stated  that  this  area  is  about  equal 
to  that  portion  of  the  North  River  which  lies  between  the  Battery  and 
the  Christopher  Street  Ferry. 

In  view  of  the  foregoing,  the  Board  does  not  think  that  any  reduction 
of  this  area  would  be  advisable^  forming,  as  it  does,  not  only  an  import- 
ant local  harbor,  but  also  the  only  harbor  of  refuge  for  shipping  on  route 
to  and  from  the  great  ports  on  the  Niagara  River  below. 

The  reasons  generally  advanced  by  the  parties  interested  who  favored 
separating  the  harbor  into  two  parts  by  the  construction  of  this  shore 
arm  have  been  that  they  desire  to  avail  themselves  at  once  of  the 
shelter  which  would  then  be  afforded,  and  they  fear  that  if,  the  larger 


APPENDIX   N  N — REPORT  OF   MAJOR   RUFFNER.  3155 

project  18  adopted,  the  work  will  be  mauy  years  iu  the  process  of  con- 
Btmctiou,  and  that  adequate  shelter  will  not  result  uutil  it  is  completed. 
The  Board  does  Dot  share  iu  the  fear  thus  expressed.  It  sees  uo 
euiniieering  reason  why  the  entire  work  might  not  be  completed  in  two 
or  three  seasons,  if  the  funds  to  pay  for  it  were  forthcoming,  and  it 
believes  that  Congress  will  deal  no  less  liberally  with  this  great  harbor 
than  it  has  with  other  similar  works  of  national  importance  for  which 
continuing  contracts  have  been  provided. 

It  remains,  then,  for  the  Board  to  consider  the  proper  mode  of  con- 
structing this  extension  of  the  breakwater  from  its  southern  terminus 
to  Stony  Point.  The  borings  which  have  been  taken  show  that  tlie 
general  depth  of  the  water  along  the  line  proposed  is  about  28  feet,  and 
&iat  the  bottom  consists  generally  of  soft  clay,  iu  a  layer  about  25  feet 
in  tbicknesss,  resting  upon  hard  gravi  1  or  rock. 

The  style  of  construction  proposed  by  the  district  engineer  gives  a 
structure  as  light  as  possible,  resting  upon  a  broad  foundation,  which 
he  hopes  (but  does  not  feel  sure)  will  be  supported  by  the  mud.  The 
Board  is  reluctant  to  trust  such  a  foundation.  Material  of  this  kind 
when  compelled  to  support  a  heavy  load  does  not  yield  by  compres- 
sioD,  whereby  its  density  is  increased  and  its  power  to  support  a  load 
augmented  so  that  settlement  always  tends  to  bring  about  a  sort  of 
equilibrium,  but  it  yields  rather  as  would  any  other  semifluid,  by  flow- 
ing outward  from  beneath  the  foundation  until  finally  the  structure 
forces  it«  way  to  the  better  material  below,  or  until  the  displaced  mate- 
rial rises  up  at  the  sides  sufficiently  to  counterbalance  the  weight  to  be 
ftapiM>rted.  Therefore,  in  such  a  case  we  can  not  hope  for  equal  settle- 
ment. A  structure  thus  supported  generally  settles  unequally  and  is 
liable  to  tip  and  fall  over;  and  no  one  can  tell  when  settlement  has 
reached  its  limit.  The  fsict  that  such  a  structure  has  remained  with- 
out settlement  for  a  considerable  length  of  time  gives  no  guarantee  that 
it  will  continue  to  do  so.  If  the  bad  material  were  very  deep,  or,  iu 
other  words,  if  the  hard  material  were  at  an  unreasonable  distance 
below,  the  Board  might  feel  itself  compelled  to  consider  some  form  of 
fonstrnction  which  would  float  upon  the  mud.  But  fortunately  the 
hard  material  is  found  at  a  depth  of  about  35  feet  below  the  surface  of 
the  mud. 

In  that  portion  of  the  breakwater  already  constructed  a  similar 
condition  was  found  to  prevail  over  a  part  of  its  length.  The  depth, 
however,  to  the  hard  material  was  not  quite  as  great,  being  only  about 
20  feet.  The  difficulty  was  here  overcome  by  digging  a  trench  down  to 
the  hard  material.  The  trench  had  a  width  of  50  feet  at  the  bottom, 
and  side  slopes  as  steep  as  they  would  stand,  which  was  found  to  be 
about  1  on  1.  This  trench  was  immediately  filled  with  coarse  gravel, 
and  upon  a  foundation  thus  prepared  the  breakwater  was  erected,  and 
it  has  remained  without  appreciable  settlement  ever  since. 

The  contractor  who  dredged  the  trench  just  described  came  before 
the  Board  by  request,  and  in  reply  to  questions  stated  that  no  difficulty 
whatever  was  encountered  in  preparing  this  foundation  in  20  feet  of 
Bmd,  that  the  sides  of  the  cut  stood  very  well,  and  that  the  amount 
ot  material  that  slid  in  was  not  sufficient  to  give  any  special  trouble. 
He  was  shown  the  material  taken  from  the  borings  along  the  proposed 
extension,  and  pronounced  it  to  be  identical  in  character  with  that 
which  he  had  dredged  up.  As  a  practical  dredge  man  with  large  experi- 
nice  he  would  anticipate  no  special  difficulty  in  dredging  a  cut  35*feet 
<Jeep  in  28  feet  of  water  through  similar  material.  He  also  stated  that 
eravel  suitable  for  filling  the  trench  was  to  be  had  m  qnantities  in 
ucess  of  i-equirements  at  points  conveniently  accessible  to  the  work. 
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Where  a  reliable  foundation  can  be  had  with  certainty  in  this  way, 
the  Board  feels  that  it  can  not  recommend  the  construction  of  any  work 
on  an  uncertain  foundation. 

The  next  question  to  be  considered  is  the  kind  of  structure  which 
shall  be  built  upon  the  foundation  thus  prepared.  In  the  work  already 
done  upon  the  breakwater,  this  consists  of  timber  cribs  filled  with  small 
•  stone  for  the  submerged  ])ortion,  and  capped  with  a  timber  and  stone 
or  a  concrete  superstructure  above  the  water.  The  vertical  sides  cause 
such  a  construction  to  ofi'er  but  little  resistance  to  waves  when  in  deep 
water,  and  also  make  it  a  convenient  mooring  to  which  vessels  so  desir- 
ing may  tie  up  for  shelter.  The  chief  objection,  which  is  specially 
applicable  to  the  substructure,  is  its  liability  to  injuries  and  the  very 
great  diflSculty  of  repairing  it. 

There  is  now  completed  nearly  8,000  feet  of  work  of  this  kind;  this 
length  is  thought  to  be  sufilcient  for  the  mooring  of  vessels,  permitting 
for  the  remainder  a  style  of  construction  similar  to  that  adopted  for 
the  great  breakwaters  on  the  Atlantic  coast.  It  is  proposed,  therefore, 
to  build  up  a  structure  of  small  riprap  stone  to  a  height  of  about  12 
feet  below  the  mean  lake  level,  and  upon  this  to  build  with  large  stone 
from  4  to  10  tons  in  weight  up  to  a  height  of  about  10  feet  above  that 
level.  These  large  stones  should  be  deposited  irregularly  in  a  wall 
along  the  axial  line  of  the  proposed  structure,  and  with  side  slopes  as 
steep  as  can  conveniently  be  made  to  stand.  It  is  expected  that  the 
action  of  storm  waves  will  reduce  the  height  and  will  flatten  the  slo])es 
down  to  a  position  of  ultimate  stability.  The  structure  will  have  to 
be  recapped  probably  more  than  once  with  large  stone  of  the  kind 
described  until  it  remains  i)erinanently  at  a  height  about  10  feet  above 
the  water  at  ordinary  lake  level.  The  advantages  of  a  breakwater  of 
this  kind  are  that  nothing  placed  in  it  is  lost;  that  no  conceivable 
injury  to  it  can  do  more  than  reduce  its  height  somewhat;  that  it  must 
always  be  left  in  tiie  best  possible  condition  for  repair;  and  that  a  time 
must  certainly  come  when  repairs  of  any  kind  will  cease  to  be  necessary. 

For  the  convenience  of  commerce  and  to  prevent  the  water  within 
the  sheltered  area  from  becoming  stagnant  and  offensive,  it  is  recom- 
mended that  a  proper  number  of  openings,  as  indicated  upon  the  chart, 
be  left  in  the  new  work  between  the  end  of  the  present  breakwater  and 
Stony  Point.  The  width  of  these  openings  should  be  about  350  feet; 
and  the  plan  of  the  breakwater  be  such  as  to  prevent  as  far  as  possible 
the  waves  from  entering  the  harbor.  At  the  ends  of  the  sections  par- 
ticularly large  selected  stones  should  be  used,  in  order  that  they  may 
not  move  down  and  obstruct  the  entrances  after  having  been  opce  put 
in  place. 

The  accompanying  drawing  is  intended  to  show  the  location  and  the 
average  cross  section  of  the  structure  proposed  by  the  Board. 

The  following  is  the  estimated  cost  of  the  work: 

To  excavate  a  trench  35  feet  in  depth  and  having  a  bottom  width  of 
50  feet  will  require  the  removal  of  110  cubic  yards  per  running  foot, 
measured  in  place.  It  is  estimated  this  will  cost  25  cents  per  cubic  yard. 
To  fill  this  trench  with  gravel  will  require  110  cubic  yards  of  gravel  per 
running  foot,  estimated  to  cost  25  cents  per  cubic  yard.  The  filling  of 
small  stone  will  have  a  width  at  base  of  82  feet  and  a  height  of  16  feet, 
and  side  slopes  of  2  on  3.  This  will  require  35  cubic  yards  per  running 
foot  aiid  is  estimated  to  cost  $1  per  cubic  yard.  For  the  large  stones 
of  from  4  to  10  tons  weight  there  will  be  required  27  cubic  yards  per 
running  foot,which  is  estimated  to  cost  $3  per  cubic  yard.  This  price 
is  based  upon  the  investigations  made  by  the  recorder  by  direction  of 
the  Board.    It  was  ascertained  that  suitable  stone  could  undoubtedly 
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be  obtained  at.  the  cost  of  $4  a  cubic  yard  of  solid  stone  in  tbe  break- 
water. A  reasonable  allowance  for  tbe  volume  of  the  voids  in  tbe 
structure  would  permit  tbe  cost  per  yard  of  tbe  entire  volume  to  be 
reduced  to  $3. 

SUMMARY. 

110  cobic  yards  of  dredging,  at  25  cents $27.50 

110  cable  yards  of  gravel  tilling,  at  25  cents 27. 50 

Total  fjT  repairing  tbe  foundation $55. 00 

35  cubic  yards  of  small  stone,  at  $1 35.  00 

27  cobic  yards  of  large  stone,  at  $3 81. 00 

Total  for  structure 116.00 

Total  for  tbe  fiaished  work,  per  running  foot 171. 00 

11,500  running  feet,  at  $171  per  foot 1,966,500.00 

To  wbich  about  10  -per  cent  sbould  be  added  for  engineering  expenses 
and  coutingencies  not  included  in  tbe  foregoing.  Tbis  brings  tbe  esti- 
mated cost  of  tbe  work  to  $2,200,000. 

It  is  wortby  of  note  tbat  tbe  cost  per  running  foot  compares  very 
favorably  witb  tbat  of  tbe  crib  structure  beretofore  built  at  tbis  place, 
liespectfully  submitted. 

Henby  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Oen.y  U.S.A. 

H.  M.  Adams, 
Major ^  Corps  of  Engineers. 
Dan  C.  Kingman, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Cbaighill, 

Chief  of  Engineers. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Abmy, 

July  25, 1895. 

The  report  of  July  1, 1895,  of  a  Board  of  Engineers  containing  a 
project  for  tbe  extension  and  improvement  of  tbe  barbor  at  Buifalo, 
N.  Y.,  is  respectfully  submitted  to  tbe  Secretary  of  War  and  recom- 
mended for  approval,  subject  to  sucb  cbanges  in  details  by  tbe  Chief 
of  Engineers  as  may  be  found  to  be  expedient  or  necessary  during 
constmction. 

W.  P.  Craighill, 
Brig.  Qen.,  Chief  of  Engineers. 

[Second  inclanement.] 

War  Department,  August  1, 1895. 

Appproved  as  recommended  by  tbe  Cbief  of  Engineers. 
By  order  of  tbe  Secretary  of  War : 

John  Tweed  ale,  Chief  Clerk. 


report  of  capt.  dan  c.  kingman,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswego,  N.  Y.,  June  21, 1895. 

I  have  tbe  honor  to  submit  tbe  following  report  of  tbe  investigation 
which  I  have  made  witb  a  view  to  ascertaining  tbe  probable  cost  of  stone 
suitable  for  use  in  the  extension  of  the  Buffalo  Breakwater. 
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My  opinion  was  that  the  most  favorable  place  to  obtain  it  was  Kelly 
Island,  near  t  he  western  end  of  Lake  Erie.  I  accordingly  visited  Cleve- 
land, Ohio,  and  had  an  interview  with  Mr.  Oowen,  the  general  manager 
of  the  Kelly  Island  Lime  and  Transportation  Company.  From  him  I 
ascertained  that  this  coropsiny  had  resulted  from  a  combination  of  all 
the  small  companies  on  the  island;  that  it-  now  owns  or  controls  all  of 
the  available  quarries.  The  company  x>ossesses  ample  wharves  for  ship- 
ment of  its  product  and  abundant  facilities  for  getting  it  out. 

The  Kelly  Island  stone  is  well  known  to  the  Government;  it  was  used 
in  the  construction  of  both  of  the  locks  of  the  Sault  Ste.  Marie,  and 
appears  to  possess  the  requisite  hardness  and  durability. 

From  samples  that  I  saw,  it  appears  to  be  a  limestone  of  light-gray 
color  and  a  decided  crystalline  structure.  It  is  said  to  be  nearly  x>ure 
calcium  carbonate,  containing  only  about  3  per  cent  of  impurities — 
mainly  clay.  The  upper  layers  in  the  quarry  are  very  thin,  and  this 
material  is  gotten  out  for  sale  to  the  blast  fornaces  for  use  as  a  flux. 
The  lower  layer,  from  which  the  stone  would  be  furnished  for  Buffalo,  is 
said  to  be  12  feet  in  thickness  and  without  seams.  The  stone  weighs 
24  tons  to  the  cubic  yard.  Channeling  machines  are  used  in  the  qaarry, 
and  blocks  can  be  gotten  out  of  any  size  desired.  The  derricks  now  at 
the  work  do  not  handle  stone  of  over  6  tons  weight,  but  larger  derricks 
capable  of  handling  10  tons  and  upward  could  easily  be  erected  both 
in  the  quarries  and  on  the  wharves.  The  company  also  owns  and  oper- 
ates large  quarries  at  Marblehead,  on  the  mainland,  but  they  would 
prefer  to  ship  the  stone  to  Buffalo  from  Kelly  Island.  The  present 
annual  shipments  of  the  company  amount  to  about  700,000  tons  of  stone 
of  all  kinds.  When  it  came  to  a  question  of  cost,  the  manager  thought 
that  large  stone,  of  10  tons  weight  and  upward,  could  be  delivered  in  the 
breakwater  at  Buffalo  for  about  30  cents  a  cuoic  foot,  or  $8.10  a  cubic 
yard.  Upon  my  expressing  some  surprise  he  gradually  came  down  in 
price  to  25  cents  and  then  to  20  cents  a  cubic  foot.  This  last  would  be 
$5.40  a  cubic  yard.  I  then  requested  him  to  make  an  analysis  of  this 
cost,  and  he  figured  as  follows: 

For  the  cost  of  stone  loaded  on  the  vessel  at  Kelly  Island,  12  cents 
a  cubic  foot,  or  $3.24  a  cubic  yard;  for  the  cost  of  transportation  to 
Buffalo,  70  cents  a  cubic  yard;  for  unloading  the  stone  into  the  break- 
water, 25  cents  a  cubic  yard;  in  all,  $4.19  a  cubic  yard. 

After  further  discussion,  the  manager  finally  stated  that  he  thought 
that  his  company  would  be  willing  to  take  a  large  contract,  say  for 
several  hundred  thousand  yards  of  this  stone,  at  $4  a  cubic  yard,  in  place 
in  the  breakwater.  But  I  could  not  induce  him  to  say  that  he  thought 
it  possible  to  do  the  work  for  any  less.  Of  course  it  was  understood  by 
the  manager  that  I  was  simply  endeavoring  to  obtain  figures  for  the 
purpose  of  estimate. 

(n  regard  to  small  stone — that  is  to  say,  stone  of  from  25  to  125  pounds 
in  weight — he  thought  that  it  could  be  furnished  from  these  quarries 
in  any  amount  desired  and  delivered  in  the  breakwater  at  Buffalo, IN.Y., 
at  from  $2  to  $2.50  a  cubic  yard.  This  estimate  is  excessive,  as  the 
small  stone  can  be  obtained  much  cheaper  elsewhere. 

There  is  other  stone  in  Ohio,  notably  at  Berea,  where  it  is  extensively 
quarried  on  a  very  large  scale,  but  the  stone  is  a  sandstonlB,  and,  in  my 
judgment,  does  not  possess  the  hardness  and  durable  qualities  requi- 
site for  our  purposes;  moreover,  it  would  have  to  be  brought,  partway 
at  least,  by  rail. 

Returning  to  Buffalo,  I  made  extensive  inquiries  among  large  dealers 
in  stone,  and  found  that  there  was  a  certain  native  rock  not  far  from 
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Buffalo  which  could  be  obtained,  in  one  case  at  least,  for  about  $1  a 
cabic  yard  at  the  quarries.  The  stone  is  well  known  and  can  be  seen 
in  the  old  stone  breakwater.  It  is  decidedly  a  second-class  stone,  but 
the  great  and  insurmountable  objection  to  it  is  that  the  layers  are  very 
thin,  not  much  over  a  foot  in  thickness,  and  in  order  to  get  pieces  of 
the  weight  desired  they  would  have  to  be  so  long  and  wide  that  they 
would  resemble  great  flagging  stones  and  would  be  entirely  unsuitable. 
I  did  not  consider  this  stone  any  further. 

A  good  deal  of  granite  is  brought  to  Buffalo  for  building  purposes 
from  the  quarries  in  New  Hampshire  and  Massachusetts.  It  can  be 
obtained  in  pieces  of  any  size  that  a  car  can  carry,  but  would  cost  in 
large  quantities,  delivered  in  the  breakwater,  about  50  cents  a  cubic 
foot,  or  $13.50  a  cubic  yard.  The  greater  part  of  this  cost  is  for  rail- 
road trans]>ortatiou. 

Stone  was  formerly  quarried  for  building  purposes  at  Lockport,  N.  Y. 
It  was  a  limestone  and  is  found  in  rather  thin  layers.  It  was  formerly 
used  in  certain  structures  on  the  Erie  Canal,  but  gave  bad  results  as 
to  durability,  and  has  been,  I  was  informed,  very  largely  replaced.  It 
is  not  worth  considering  for  our  purpose. 

Eastward  of  Lockport  and  along  the  same  ridge,  parallel  to  the  Erie 
Canal,  are  found  quarries  of  sandstone  known  to  the  trade  as  Medina 
sandstone.  I  visited  Albion,  N.  Y.,  where  some  of  the  largest  and  best 
quarries  are  being  worked.  The  stone  is  a  finegrained  siliceous  sand- 
stone, sometimes  verging  on  quartzite.  Its  color  varies  from  gray  to 
red,  and  it  shows  a  decided  conchoidal  fracture.  It  is  quite  extensively 
used  for  paving,  flagging,  curbing,  and  for  window  sills,  lintels,  etc. 
The  thickest  layers  that  I  saw  in  the  quarries  I  visited  were  from  4  to 
6  feet.  The  total  thickness  of  stone  worked  is  about  12  feet,  and  about 
8  or  10  feet  of  stripping  has  to  be  done  to  uncover  it. 

The  channeling  machines  are  not  used  in  these  quarries.  The  stone 
is  broken  out  by  simultaneous  blasts  of  very  small  charges  of  black 
powder  in  plugged  holes.  The  quarry  is  less  than  a  quarter  of  a  mile 
from  the  Erie  Canal  and  the  stone  is  all  shipped  by  water.  The  der- 
ricks at  this  quarry  can  handle  blocks  of  over  10  tons  in  weight.  The 
cost  of  transporting  the  stone  by  water  to  Buffalo  is  said  to  be  about 
75  cents  a  cubic  yard.  In  large  quantities,  giving  steady  employment 
to  boats,  it  might  be  done  for  a  little  less.  The  manager  stated  that  he 
would  furnish  small  stone  delivered  on  the  boat  in  Bufi'alo  Harbor  for  $1 
a  cubic  yard.  lie  would  furnish  larger  stone,  that  is  tx)  say,  a  kind  of 
quarry  waste  of  irregular- shaped  pieces,  weighing  from  1,000  to  3,000 
pounds,  for  $1.50  a  cubic  yard  loaded  on  the  boats.  He  would  furnish 
still  larger  pieces  of  3  or  4  tons  in  weight  for  $3  a  cubic  yard  on  the 
boats;  but  he  would  not  undertake  to  furnish  stone  of  10  tons  weight, 
that  is  to  say,  blocks  of  good  symmetrical  form  where  the  smallest 
dimension  was  not  less  than  one-third  the  largest  dimension,  for  less 
than  $4  a  cubic  yard  on  the  boats.  This  would  make  this  stone  cost  not 
less  than  $5  a  cubic  yard  in  the  break- water.  He  stated  that  the  price, 
♦4,  would  do  little  more  than  cover  the  labor  required  in  the  quarry. 
He  thought  that  his  quarry  could  furnish  about  150  boat  loads  in  the 
course  of  a  season.  This  would  be  a  little  less  than  20,000  yards.  He 
thought  that  it  would  take  the  combmed  eflbrt  of  all  the  quarries  on  the 
Medina  Ridge  a  gi*eat  many  years  to  furnish  the  amount  of  stone  desired. 

It  seems  to  me,  therefore,  as  the  result  of  this  investigation,  that 
Kelly  Island  furnishes  the  most  promising  locality  from  whence  to 
obtain  the  large  stone,  and  that  $4  a  cubic  yard  in  place  is  as  low 
an  estimate  of  cost  as  the  Board  can  safely  assume.    It  seems  to  me. 


I 
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further,  that  the  small  stone  required  can  best  be  obtained  i 
Medina  quarries  or  other  points  in  the  vicinity  of  Buffalo,  and 
a  cubic  yard  is  as  low  a  price  as  the  Board  can  safely  assume  i 
I  ascertained  that  stone  has  actually  been  furnished  in  the 
Breakwater  at  this  price. 
Respectfully  submitted. 

Dan  C.  Kingma 
Captain  of  En(^ 

The  Board  of  Engineer  Officers  on  Buffalo  Harb 


Breakwater'  construction. — Begun   in   1869;   continued  as  si 
table: 


Year. 


I  Leogth 
1  of  crib 
I    sunk. 


1800.. 
1870.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1878.. 
1877.. 
1878.. 
1879.. 
1880.. 

1881.. 

1882.. 

1883.. 
1884.. 

1885.. 

1891.. 
1893.. 


Feet. 
150 
800 
750 
425 
163 
100 


Foandation 
finished. 


860 
150 
150 


350 
500 
200 

300 

450 
800 
450 
200 
450 
800 


Feet. 
150 
950 
1,711 
2,136 
2,899 
2,499 
2,515 
2,765 
2,915 
3,074 


3.436 
8,926 
4,126 

4,437 

4,891 
5,696.9 
6. 146. 9 
6,  349. 8 
6,802.4 
7,608.7 


Supers  tmc 
tore  laid. 


Feet. 


400 
783 
870 
231 
415 


200 
200 


150 
350 


504 

604 

454 

806.  "9 

200 

452.9 

452.6 

806.8 


Statement  of  appropriations  and  allotments  made  for  improving  harbor  at  Buffa 

from  May  26, 1886,  to  the  present  time. 


May  26, 1826.... 
May  19, 1828.... 
April,  23,  1830.. 
Murch2,1831... 
July  3,  1832.... 
March  2, 1833.. 
June  28, 1834... 
July?,  1838.... 
June  11,  1844... 
August  30, 1852 
March  3, 1853... 
March  2, 1855... 
June  28,  1864... 
July  2,  1864.... 
June  23,  1866... 
March  2, 1867  . . 
April  10, 1869... 
July  10, 1870.... 
March  3, 1871... 


$15, 000. 00 
34, 206. 00 
15, 488. 00 
12, 900. 00 
10, 300. 00 
31, 700. 00 
20, 000. 00 

*68, 500. 00 

40, 000. 00 

14, 000. 00 

849.05 

452. 32 

1 15, 000. 00 
37, 500. 00 

131, 000. 00 

100, 000. 00 

1 89, 100. 00 
80,000.00 

100, 000. 00 


June  10,  1872 \i 

March  3, 1873 

Fehmary  23, 1874 

June  23,  1874 

March  3, 1875 1 

August  4, 1877 

June  18,  1878 

March3, 1879 1 

June  14,  1880 

March  3, 1881 

Augu8t2,  1882 1 

July5,  1884 1 

August  5, 1886 1 

August  11,  1888 2 

September  19,  1890 8 

July  13,  1892 8 

August  17, 1894 

Total 2,8 


#  'I 


Two  appropriations, 
t  Allotment  from  general  bill. 
X  Includes  $23,485.04  which  had  reverted  to  Treasury  and  was  reapproprii 


"1 
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COMMERCIAL  STATISTICS  OF  BUFFALO  HARBOR,  NEW  YORK. 
[Compiled  from  the  report  of  the  Buffalo  Merchants'  Exchange  for  the  year  1894.] 
JrriralM  and  departurtB  of  vessels  for  ike  year  ending  December  SI,  1894, 


Home  ports. 

Foreign  ports. 

Total. 

• 

No.- 

Tons. 

No. 

Tonn. 

No. 

Tons. 

Arrirels 

8,032 
4.075 

4,075,016 
4.318,609 

863 
704 

248. 521 
147,696 

4.795 
4  860 

4,323.537 
4, 466, 365 

llit>Mrtnrfm 

Total  arrirals  and  depArtares 

Decrease  in  1804 : 

AirirxDg 

Departing 

Total 

EaroUed  at  port  of  Buffalo,  N.  T.,  1804 


Vessels. 


0,664 


520 
460 


080 


358 


Tonnage. 


8.780.002 


435,480 
260, 117 


704, 507 


177,708.85 


Aaioant  of  revenue  collected  at  the  port  of  Buffalo  in  1804,  $473,830.50;  decrease  in  1804,  $280,454.04 
ReceipU  hg  lake  for  the  years  1890,  1891, 1892,  1893,  and  1894, 


Articles. 


Cora  .. 
Vionr  - 
OUa... 

Wheat 


Peed 
Malt 


1800. 


Pf 
Oilcake. 


TmlMr 

Laths 

Shingles 

Posts 

rsm 

Scares 

State  holts.... 

Copper 

Copper  matte. 

Iroo  ore 

Iron,  pig 

Lesd.  pigs 

Seelter  plates. 

Gla<!«se 

Lsrd 

Pork 

Wool 


Tons. 

127,077 

1,270,063 

612. 067 

221. 772 

85,888 

746. 050 

75,003 

76,853 

11.585 

1,527 

1.069 

38.333 

3,266 

502.835 

471,450 

8,562 

8,820 

1.200 

14,783 

388 

10.406 

30,636 

40,000 

651,940 

33,910 

23.350 

6.265 

1,179 

65.010 

5..')90 

3,505 


1801. 


TcfM. 

104.055 

858,876 

693, 147 

109,266 

156, 895 

2. 306, 370 

177,030 

80,110 

11.019 

800 

6,575 

30,653 

3, 375 

450,776 

857, 170 

1,378 

5,380 

2.240 

17, 803 

170 

14,608 

50,034 

20.420 

421,890 

30,730 

27,038 

5.804 

12,600 

18, 123 

4.821 

13.841 


1802. 


1804. 


Tons. 

110,423 

038,950 

955. 120 

264,004 

36.863 

2, 347, 307 

163, 337 

110.671 

8,502 

3,869 

2.015 

41,052 

5,509 

523, 215 

630,000 

3.363 

5,000 

700 

23,438 


138,005 

1, 175,  659 

1,035,085 

831,202 

18,049 

2,047,313 

136,542 

122,300 

0,391 


11,840 

34,860 

10,050 

224,720 

46,160 

25,309 

6.202 

38,310 

20,784 

3.440 

6,054 


Total I    5,023.260  :    0,614,003 


6,  609, 92:{ 


2.030 

20. 051 

6.397 

501,  814 

336,000 

3, 813 

6,097 

168 

18,975 


10,128 

64,030 

13, 770 

243,442 

33.950 

34,488 

0,002 

43,262 

15,550 

1,354 

2,390 


Tons. 

207,002 

843,277 

1,126,876 

248,964 

14,033 

1,505.824 

41.440 

133. 250 

13.429 

■  3,265 

3.519 

16,385 

2.384 

419. 170 

228.900 

1.952 

12, 613 

553 

14,  709 

340 

7,992 

03.638 

3,752 

806,670 

20.324 

21,855 

12. 400 

73.012 

61.501 

O.  OOO 

7,315 


6,383,956  1      5,457.030 


Receipts  by  lake  during  the  year  ending  December  SI,  1894, 


Articles. 


Tons. 


Giain.  door,  and  malt '  8. 958, 405 

LosBber '  686,229 

Copper,  Iron,  sine,  and  lead I  4  04 ,  659 

OthsrreoeipU '  347,737 

'          Total ,  5,457,030 


Percent- 
ages. 


72.54 

12.58 

8.51 

6.37 


100 
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i 
Shipments  by  lake  from  Buffalo  Harbor  for  the  years  1890, 1891, 1892, 1893,  and  1894,         j 

Articles. 


Coal 

Cement  and  plaster. 

Salt 

Kailroail  iron 

Sagar  


Total. 


1880. 


1891. 


2  157, 810 
91, 146 
25.260 
34.287 


2,365.896 

81, 578 

24,680 

9.055 


1892. 


2, 852. 330 
88,936 
21,688 
13,235 


2,308,503  I    2,481,208 


2,976,183 


1893. 


1894. 


2,703,673 

65,156 

37,361 

7,317 

119,426 


2.485,256 

71,413 

104.845 

980 

196.977 


2,932,939,      2.850,470 


Shipments  by  lake  during  the  year  ending  December  31,  1894, 


Articles. 


Coal 

Cement  dtid  plaster 

Salt 

Railroad  iron 

Sugar — : 


ToUl 


Tons. 

Percent- 

ages. 

2,485,255 

86.91 

71, 413 

2.50 

104, 845 

3.66 

980 

.04 

196.977 

6.89 

2, 850, 470 


100 


Beoeipts,  1894. 
[1  inch  =  1,500,000  tons] 


G/fJl/^  PRODUCTS. 


LUMBER.   OR£S.msc. 
itSTALS, 


Shipments,  1894, 


COAL. 


NNs^ 

IMPROVEMENT  OP    TONAWANDA  HARBOR  AND    NIAGARA  RIVER,   NEW 

YORK. 

Object. — ^To  provide  a  navigable  cUanuel  from  the  entrance  to  the 
Niagara  River  at  Lake  Erie  to  the  north  end  of  Tonawauda  Harbor, 
and  to  dredge  that  harbor  to  a  depth  permitting  its  use  by  vessels  with 
16-foot  draft. 

Project. — To  remove  obstructions  so  as  to  make  a  channel  400  feet 
wide  and  18  feet  deep,  which  includes  work  at  the  following  places : 

1.  On  the  reef  known  as  "  Horseshoe  Reef'  at  the  entrance  of  Niagara 
River. 

2.  On  the  shoal  place  at  the  head  of  Strawberry  Island. 

3.  A  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake  Island,. 

4.  The  fall  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  tlie  entire  front  of  Tonawanda. 

This  project  was  approved  in  1888. 
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OperalioTis  durhuj  the  fiscal  year, — Under  contracts  with  Hiugston  & 
Woods,  Bufialo,  N.  Y.,  dredging  operations  were  carried  on  at  the  Horse- 
shoe Reef,  at  Strawberry  Island,  and  at  Tonawanda  Harbor,  as  follows: 

HorBcskoe  Bee/".— Dredging  began  on  April  30,  1894.  On  July  24  a 
second  dredge  was  placed  on  the  work,  and  both  dredges  worked  until 
the  close  of  the  season,  October  27.  A  drill  boat  was  employed  from 
May  12  to  July  31.  All  needed  blasting  was  completed  at  the  close  of 
the  season  of  1894,  and  there  remained  of  the  dredging  the  removal  of 
a  triangular  area  of  about  70  feet  in  width  at  the  upper  end,  on  the 
west  side  of  the  channel  and  a  ridge  at  the  lower  end,  near  mid-chan- 
nel, of  loose  rock,  clay,  and  gravel.  A  dredge  began  operations  on  May 
13, 1895,  for  the  season  of  1895,  and  at  the  close  of  the  fiscal  year  had 
nearly  completed  the  channel,  and  the  project,  at  this  point.  The  width 
of  the  completed  channel  will  be  fully  400  feet;  depth,  18  feet  at  mean 
lake  level.  This  will  afford  an  ample  channel  18  feet  deep  down  to 
Strawberry  Island,  except  that  opposite  the  waterworks  pjer  the  chan- 
nel will  not  have  a  full  width  of  400  feet.  In  his  revised  estimate,  page 
2890,  Report  of  Chief  of  Engineers,  1891,  Maj.  Amos  Stickney  esti- 
mates the  work  required  at  this  point  as  follows:  ^^At  waterworks  pier 
(west  channel),  15,555  cubic  yards  rock  excavation,  at  $10,  $155,550." 
It  is  a  question  if  excavation  could  be  done  (should  it  become  neces- 
sary) at  any  reasonable  cost  at  this  point  owing  to  the  rapid  current. 

SUMMARY. 


I 


SeanoD  of 
1894. 


Season  of 
1895 14> 
Jaly  1. 


I 


Workof  dredgM hours..  1,086  !  402.5 

Warkof  tog* •. do 2,827  |  402.5 

Work  of  dnU boat do....|  9fl0.5     Ndne. 

H«l«s  drilled  aod  blasted nnmber..!  1,316     None. 

Cubte  jarda  dredged  and  damped, scow  nieaaure do '         12,750  2,880 

Tetal  earainga  orcontractors $31,842.00        $3,542.00 


It  18  of  special  interest  to  note  that,  during  the  past  four  seasons, 
there  have  been  removed  from  this  reef  29,773  cubic  yards  of  rock  at  an 
expense  of  $76,480  paid  th^  contractors,  an  average  of  $2.57  per  cubic 
yard.  This  is  exclusive  of  office  and  inspection  expenses.  The  original 
depth  ranged  from  12  to  18  feet. 

An  obdtacle  with  only  12  feet  of  water  over  it,  that  had  been  struck 
by  the  Newaygo^  had  been  located  in  the  main  channel  about  1,000  feet 
above  the  waterworks  pier.  The  obstniction  was  in  very  swift  water, 
involving  great  difficulty  in  removal,  but  after  considerable  delay  was 
removed  by  the  dredging  contractors  betweeen  July  23  and  August 
17.  It  proved  to  be  a  boiler  of  the  tug  Danforthj  which  was  capsized 
in  the  river  several  years  ago.  The  total  cost  of  removal  was  $1,231, 
an  expensive  and  ugly  job. 

Straicberry  Island. — The  channel  at  Strawberry  Island,  previously 
dredged  400  feet  wide  and  16  feet  deep,  is  to  be  deepened  to  18  feet. 
Dredging  operations  to  secure  this  improvement  were  begun,  under 
contract  with  Hingston  &  Woods,  Buffalo,  N.  Y.,  with  one  dredge,  on 
May  23, 1895,  and  carried  on  continuously  to  the  end  of  the  fiscal  year. 
A  second  dredge  began  work  on  June  11, 1895. 

At  the  close  of  the  year  two  cuts  to  the  full  required  depth  of  18  feet, 
along  the  east  side  of  the  channel  for  a  width  of  40  feet  and  length  of 
1,400  feet,  had  been  nearly  completed.  The  dredging  is  in  broken  rock 
and  clay  and  bowlders,  m  places  very  hard,  but  all  of  it  can  likely  be 
removed  without  drilling. 
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Summary  of  work  during  fiscal  year  1895, 

Days  work  of  dredge 63. 04 

Days  work  of  tug 62.48 

Cubic  yards  dredged 4, 295 

Total  amount  paid  contractors $4',  427. 71 

Tonawanda  Harbor. — With  low  water  prevailing  in  the  late  and  river 
after  the  opening  of  navigation,  vessels  met  with  considerable  difficulty 
in  Tonawanda  Harbor.  A  dredge  was  sent  there  and  on  May  8  began  the 
removal  of  a  bar  off  the  mouth  of  the  creek  where  the  water  had  shoaled 
2  feet.  This  bar  was  removed  to  a  depth  of  16  feet  at  mean  water  level 
by  May  23.  Owing  to  the  fact  that  a  water  pipe  of  the  village  water 
system  lies  across  the  harbor  at  a  depth  of  not  more  than  16  feet, 
materially  interfering  with  the  proposed  deepening  of  the  harbor  to  18 
feet,  dredging  operations  were  suspended  until  this  pipe  should  be 
removed  by  the  proper  authorities,  and  the  dredge  was  transferred  to 
Strawberry  Island. 

Summary  of  work  during  the  fiscal  year  1895, 

Days  work  of  dredge 15. 7715 

Days  work  of  tug 17.8325 

Cubic  yards  dredged ^ 2,246 

Total  paid  contractors $1, 148. 25 

Statement  of  appropriatione  made  for  improving  Tonawanda  Harbor  and  2Hagara  River, 

from  Auguet  11, 1888,  to  the  preeent  time, 

August  11,  1888 $100,000 

September  19;  1890 75,000 

July  13, 1892 75,000 

August  17,  1894 50,000 

Total 300,000 

Abstract  of  propoaala  for  hire  of  dredging  plant  on  improvement  of  Tonawanda  ff arbor 
and  Niagara  River,  New  York,  opened  by  Maj.  E,  H,  Ruffner,  Corps  of  Engineers, 
at  2  p.  m.,  December  SI,  1894,  in  response  to  advertisement  dated  November  SO,  1894, 


No. 

Name  and  residence  of  bidder. 

For  dredge, 

per  day  of 

8  hours. 

• 

For  driU 

boat,  per 

day  of 

8  hours. 

For  tug,  per 

day  of 

8  hours. 

For  opfBr- 

ating  U.  S. 

sounding 

scow,  per 

day  of 

8  hours. 

] 

Hinnton  &  Woods.  Buffalo  N.  Y 

$52.00 
100.00 

$52.00 
5.00 

♦18.40^ 
20.00 

114.60 

2 

Carkin,  Stickney  &  Cram,  Saginaw,  Rant  Side, 
Mich 

5.00 

Amount  available,  $49,000.    Bid  No.  1  recommended  for  acceptance. 

Money  statement. 

July  1,  1894,  balance  unexpended $27,410.17 

Amount  appropriated  by  act  of  August  17, 1894 50,000.00 

77, 410. 17 
June  30,  1895,  amount  expended  during  fiscal  year 31, 443. 91 

July  1, 1895,  balance  unexpended 45,966.26 

Julyl,  1895,  outstanding  liabilities $6,500.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 39, 466. 26 

45,966.26 


[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAI.  STATISTICS  OF  NIAGARA  RIVER  AND  TONA WANDA  HARBOR,  NEW  YORK. 
[0>iDpned  from  the  report  of  the  Buffalo  Kerchants'  Exchange  for  the  year  1894.] 
Arrivals  and  departures  ofvesaelafor  the  year  ending  December  SI,  1894, 


District. 

Arrivala  from— 

Departnres  to- 

Home  ports. 

•   • 

No.         Ton$. 
226       103.811 
351  ;    252,406 

Foreign  porta. 

Home  i>ort8. 

Foreign  x>ort8. 

ffnilUo  fiifltriTrtr 

No. 
14 
41 

Tons. 
4,668 
14,974 

No. 
229 

Tont. 
90.007 

No. 
16 
28 

Tom. 
4,232 

Niasmrm  diatrict  * 

340  1     246!  586 

10,946 

'         i           "1 

T»tal . .. 

577       31^,217 

1 

55 

19.642 

569 

845,593 

44 

15, 178 

*  Port  Day  tonnage  deducted. 
Total  arrivals  and  depariuree. 


m 

Diatrkt. 

Arrivala. 

Departurea. 

No. 

Tons. 

108,479 
267,380 

No. 

Tons. 

BnlblA  tliatrict  .       

- 

240 
892 

245 
368 

103,239 

Hia«mr*  district  * - 

257,532 

Total .  T 

632 

375,859 

613 

360.771 

*  Port  Day  tonnage  deducted. 

BBt«r«cl  and  cleared  in  1894,  of  resaela 1,245 

DHrreMein  IS94,  of  vew^els.... 88 

Eatetwd  and  cleared  In  1894,  of  tonnage 736.630 

lacn^aaein  1894,  of  tonnage 41,076 

fierenne  collectod  on  foreign  lumber  in  1894 .^ $8,161.06 

Smmbn'  of  reseels  and  rafts  passing  the  International  Bridge  in  the  years  1890 ^  1891, 1892* 

1893,  and  1894, 


Vessels. 

1890. 

1891. 

1892. 

1893. 

1894. 

fyij.«l«I.Xjl  ■                             ._._...  .T.   .'.•..-*.  •«.r.T. -r.T--T...T 

8.401 

3,896 

54 

9.597 

3,544 

61 

10,132 

3,872 

40 

8,796 

2,820 

25 

10.408 

3,075 

KaA«                     _.....•...••••••• • ••• 

13 

JUHIS'  .--.--••"""* 

nCr^tml        

12,351 

13,202 

14.044 

11,071 

13, 496 

XOliMI  .  .----»- 

.^^_ , in  1893  is  attributed  to  the  labor  troubles  at  Tonawanda  and  the  diversion  of  pleasure 

traffic  from  Orand  Island  to  Lake  Erie  resorts. 

Principal  receipts  for  the  years  1890,  1891,  1892,  189S,  and  1894. 


Laaiber . 

LmOsB  -" 
Picket «.' 
Poata. 


XroB  ore. 


Cooper.^ 
Tis  " 


Articles. 


1890. 


Tons. 
1, 255, 889 
0,268 
3,260 

792 


735,000 


2, 001, 209 


1891. 


Tons. 

8S4, 646 
6.307 
2,052 


8,092 


901,097 


1892. 


Tons. 

871,508 

5,137 

1,561 

991 


21,333 

85,772 

7,728 

1,440 


900 


1899. 


Tons. 

752, 9r.0 
3,031 
3,308 


5,152 
66,617 
11,868 

1,460 


15, 770 


996,370 


860,142 


1894. 


Tons. 
712,087 
3,776 
2,124 


1,200 

2, 514 

93,684 


4,370 

700 

17. 812 


838,267 
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EeceiptSj  in  tons  and  perceniatjen,  for  the  year  ending  December  SJ,  1894. 


Articles. 


Tons. 


Percent- 
age. 


Lumber  In  all  shapes 739,518 

Iron,  copper,  etc j     98, 754 


ToUl 


838.267 


88.22 
11.78 


100.00 


N  N  6. 

IMPROVEMENT    OF    NIAGARA   RIVER  FROM    TONAWANDA  TO   PORT 

DAY,  NEW  YORK. 

Under  provisions  of  act  of  September  19, 189(),  a  survey  of  this  locality 
was  made  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  and  his  report 
thereon  of  December  31, 1891,  witli  project  for  improveipent,  was  sub- 
mitted to  Congress  and  printed  as  House  Ex.  Doc.  No.  67,  Fifty-second 
Congress,  first  session  (reprinted  as  Appendix  N  N  9,  Annual  Eeport 
Chief  of  Engineers,  1892).  This  project  contemplated  the  formation  of 
a  channel  300  feet  wide  from  Tonawanda  down  to  Conners  Island,  200 
feet  wide  from  Conners  Island  to  Grass  Island,  and  increasing  from 
200  to  400  feet  wide  from  Grass  Island  to  Port  Day,  and  construction  of 
embankment,  from  rock  excavated  from  the  channel,  extending  from 
Conners  Island  to  Port  Day,  so  as  to  inclose  the  lower  end  of  the  chan- 
nel. A  channel  of  12  feet  depth  was  proposed,  although  it  was  inciden- 
tally estimated  that  a  channel  of  8  feet  depth  should  be  first  provided, 
which  could  be  enlarged  as  an  increase  of  commerce  might  demand. 
The  cost  of  the  proposed  channel,  8  feet  deep  at  mean  lake  level  (6  feet 
at  low  water),  was  estimated  at  $257,829. 

The  river  and  harbor  act  approved  July  13, 1892,  appropriated  $20,000 
for  the  commencement  of  work  upon  the  8  foot  channel. 

During  the  season  of  1892  the  practicability  of  constant  navigation 
of  Niagara  River  by  vessels  of  upward  of  6  feet  draft  to  the  harbor  back 
of  Conners  Island,  which  is  within  easy  land  communication  with  Port 
Day,  was  demonstrated.  These  commercial  developments  showed  that 
adherence  to  the  project  approved  by  Congress  would  be  inexpedient 
and  would  accomplish  no  results  useful  to  navigation,  and  that  a  modi- 
fication of  the  project  would  bo  desirable,  looking  to  the  excavation  of 
a  channel  12  feet  deep  down  to  Conners  Island  and  omitting  the  work 
proposed  below  that  point  to  Port  Day.  For  these  reasons  expenditure 
of  the  appropriation  of  July  13,  1892,  was,  under  the  authority  of  the 
Secretary  of  War,  suspended  until  further  action  in  the  matter  had 
Seen  taken  by  Congress. 

By  act  of  Congress  of  August  17,  1894,  provision  was  made  for 
^'improving  Niagara  River  from  Tonawanda  to  Port  Day,  with  a  view 
of  obtaining  a  channel  of  12  feet  depth  to  Schlosser's  Dock,  by  cutting 
through  the  shoal  at  the  head  of  Conners  Island,  as  indicated  in  the 
Report  of  the  Chief  of  Engineers  for  1893,  page  3113,  $10,000;  and  the 
unexpended  balance  of  the  appropriation  heretofore  made  in  the  river 
and  harbor  act  of  July  13, 1892,  for  the  improvement  of  the  Niagara 
River  from  Tonawanda  to  Port  Day  is  hereby  reappropriated  for  this 
purpose."  The  amount  available  under  this  act  was  $30,000.  Under 
contract  of  October  20, 1894,  with  Hingston  &  Woods,  Buffalo,  N.  Y., 
dredging  through  the  shoal  at  the  head  of  Conners  Island  was  begun 
on  October  22,  and  closed,  for  the  season  of  1894,  on  December  27, 1894. 
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Dredging  was  resumed  on  May  1, 1895,  and  was  processing  well  at 
tUe  close  of  the  fiscal  year.  The  proposed  channel  across  the  bar  is  to 
be  200  feet  wide  and  14  feet  deep  at  mean  water  level. 

The  material  is  hard,  indnrated  clay,  with  bowlders,  overlaid  with 
lighter  material,  varying  in  thickness.  All  can  be  removed  by  dredg- 
ing alone. 

On  May  31,  1895,  three  cuts,  affording  a  channel  fully  60  feet  wide 
and  14  feet  deep  at  mean  water  level,  were  completed,  and  the  announce* 
ment  could  be  made  that  Niagara  Falls  had  entered  the  list  of  lake 
ports.  At  the  close  of  the  fiscal  year  the  channel  had  been  increased  in 
width  to  70  feet,  at  full  depth,  throughout  the  entire  length  of  the  shoal, 
viz,  1,700  feet. 

Summary  for  thejUcal  year 

Hooib' work  of  dredges 1,420.086 

Hours' work  of  tugs 1,393.44 

Cabic  yards  dredged  and  damped,  scow  measure 32, 044 

Total  coet  of  dredging $11,090.78 

Cijst  per  cnbic  yard $0,346 

The  dredging  will  be  pushed  with  two  dredges,  and  it  in  expected  that 
the  channel  through  the  shoal  will  be  fully  completed  before  the  close  of 
the  present  contract,  December  1, 1895,  and  a  small  balance  remain  for 
dredging  ou  shoal  spots  below  Tonawanda. 

Abstract  of  propaaaU  for  the  hire  of  dredges,  drill  boat,  and  tugs  for  use  on  the  Niagara 
Birtr,  keiween  Tonawanda  and  Port  Day,  opened  by  Maj,  E,  H,  Jtuffner,  Corps  of 
Engineers,  October  15 j  1894,  at  Buffalo,  N.  F.,  in  response  to  advertisement  dated  Sep- 
tember 14,  1894. 


So, 


Name  and  reaidence  of  bidder 


\  '  Hionton  &  Woods,  BufTalo,  N.  Y 

1    Carkin,  Stick oey  &  Cram,  Saginaw,  Eaat  Side,  Mich 


Fordreclge, 

per  day  of 

8  hoars. 


$40.92 
79.20 


For  drill 

boat,  per 

day  of  8 

hours. 


For  tags, 

per  day  of 

8  hours. 


$49.92 
38.00 


$12.80 
24.00 


Bid  Xo.  1  recommended  accepted.    Amount  available,  $30,000. 

Statement  of  appropriations  for  improHng  Niagara  River  from  Tonaicanda  to  Port 

Day,  N,  Y. 

July  13,  1892 *  $20, 000 

laga«t  17,  18W 10,000 

Total : 30,000 

Money  statement. 

Jnlv  1.  1894.  balance  unexpended •$20,000.00 

Ambant  appropriated  by  act  of  August  17, 1894 10,000.00 

30,000.00 
June  30,  1895,  amonnt  expended  during  fiscal  year 8, 315. 77 

July  1,  1895,  balance  unexpended 21,684.23 

July  1, 1895,  outstanding  liabilities $3,577.50 

July  1 .  1895.  amount  covered  by  uncompleted  contracts 18, 106. 73 

21,684.23 

{Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 
Amount  that  can  be  profitably  expended  In  fiscal  year  ending  J  une  30, 1897    20, 000. 00 
Submitted  lu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867  and  of  sundry  civil  act  of  Marcb  3, 1893. 


Reappropriated  August  17|  1894, 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  at  Port  Day,  N,  T,ffw  the  year  ending  December  31, 1894, 


1    Arrivals  from 

_       ,                                                       home  porta. 
Yessels. 

Departures  to 
home  porta. 

;    No. 

Tons. 

No. 

ToDa. 

1 
8t«fuiif)r«    , .  T   ■, . ,--...,., ,---,-..        217 

42,579 

217 

42.570 

Total  arrivals  and  departures  of  resseis 434 

Decrease  in  1894  of  vessels 30 

Total  arrivals  and  departures  of  tonnage 85, 156 

Decrease  in  1894  of  tonnage 10, 942 

Principal  receipts,  pnlp  wood. 

Fourtei9n  thousand  cords  of  pulp  wood,  valued  at  $63,000,  included  in  Tonawanda 
receipts,  were  transferred  by  river  to  Port  Day. 


N  N  7. 
IMPROVEMENT  OP  WILSON  HARBOR,  NEW  YORK. 

Object — To  obtain  a  12-foot  chaniiel  from  Twelve  Mile  Creek  to  Lake 
Ontario. 

Project — The  present  project  was  submitted  in  1873,  and  proi)08ed  to 
extend  piers  to  the  12-foot  curve  in  Lake  Ontario,  and  to  dredge  a  chan- 
nel 12  feet  deep  between  the  piers  and  for  a  width  of  1(K)  feet,  from  the 
shore  end  of  the  piers  to.  the  deep  water  in  the  creek. 

Present  works. — The  piers  are  prolongations  of  piers  built  by  private 
parties  in  1846.  At  present  the  west  pier  is  832  feet  long  and  the  east 
pier  850  feet  long.  There  is  also  a  shore  protection  for  the  east  pier. 
This  is  360  feet  long.  The  channel  has  an  available  depth  of  9.5  feet 
for  a  width  of  100  feet  from  the  west  pier. 

CONDITION   OF  THE  WORKS. 

For  several  years  a  detailed  estimate  has  been  submitted  of  the  repairs 
needed  to  put  the  piers  in  good  condition.  This  estimate  aggregated 
$13,364.20.  Should  an  a])propriation  be  made  for  this  harbor  it  would 
not  be  wise  to  expend  it  in  continuation  of  the  original  project  before 
making  these  repairs.  Probably  the  estimate  made  in  1890  would  not 
cover  the  needed  repairs  today,  and  not  less  than  $15,000  would  be 
needed  for  this  purpose. 

The  chavnet — This  remains  in  fairly  good  condition  for  the  craft  which 
can  pass  it,  but  as  this  is  only  8.5  feet  no  mercantile  vessel  can  use  the 
harbor.  The  dredging  operations  developed  a  quantity  of  rock  greater 
than  was  looked  for  when  the  project  was  made,  and  an  estiiCiiate  of 
4,200  cubic  yards  of  rock,  in  place,  was  made  of  the  amount  to  be 
removed  before  the  12  feet  desired  could  be  secured.  In  addition  to  this 
an  increasing  amount  of  sand  is  accumulating  constantly  in  the  channel. 
No  dredging  has  been  done  since  1889,  when  nearly  25,000  yards  was 
removed. 

Ustimated  cost  of  work. — In  order  to  complete  the  present  project  there 
remain — 

4,200  cubic  yards  rock  excavation,  at  $3  per  cubic  yard $12,600 

700  cubic  yards  dredging,  at  30  cents  per  cubic  yard 210 

12, 810 
Contingencies,  10  per  cent .* 1,281 

Total 14,091 
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But  as  the  needed  repairs  to  the  piers  exceed  this  amount  an  appro- 
priation intended  to  complete  the  project  and  repairs  to  piers  should 
indude  the  $15,000  additional  required  for  the  second  or  main  item. 
The  whole  work  could  be  done  in  one  season,  and  the  amount  necessary 
to  put  the  port  in  the  condition  intended  when  its  improvement  began 
is  $29,091. 

There  being  no  funds  on  hand  nothing  is  intended  at  present. 

statement  of  appropriatione, 

March  3,  1875 $10,000 

August  14, 1876 10,000 

JoneU,188l> 10,000 

March  3,  1881.... 10,000 

Aagii9t2.1882 10,000 

Aa^8t5,1886 10,000 

August  11, 1888 6,000 

Total 65,000 

Money  statement 

July  1, 1894,  balance  unezpeiided $21.49 

July  1, 1895,  balance  unexpended 21. 49 

{Amomit  (eatimated)  required  for  completion  of  existing  project 14, 069. 51 
Aiuoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    29, 091. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


kepokt  of  mr.  j.  c.  quintus,  assistant  engineer. 

United  States  Engineer  Office, 

Buffalo,  N.  Y.,  July  15, 1895. 

Major  :  I  would  respectfully  submit  the  following  report  on  inspection  of  Wilson 
Harbor,  New  York,  made  by  me  July  12, 1896 : 

The  piers  are  in  the  same  condition  as  noted  in  the  annual  report  for  1889  and  the 
ismr  repairs  are  needed. 

The  west  pier  is  of  course  the  more  exposed  and  requires  the  greater  amount  of 
work  done  on  it.    There  is  needed  a  new  superstructure  over  the  outer  500  feet  of  the 
pier.     With  stone  Ailing  on  hand,  and,  basing  estimate  on  cost  of  work  done  in  1889, 
the  €^o•t  of  this  new  superstructure  would  be: 


linear  feet,  at  $15  per  linear  foot $7,500 

The  inner  200  feet  of  the  west  pier,  being  inside  of  the  beach  line,  will  stand,  no 
doobt,  with  minor  repairing,  for  some  years. 

Wiui  only  a  small  amount  of  money  available,  work  on  the  west  pier  could  be  con- 
fined to  repairing  the  extreme  outer  end  of  the  pier  and  patching  the  deck  where 
needed  at  a  coet  of  about  $700. 

The  east  pier  is  intact  and  should  last  for  some  years  with  minor  repairs  to  deck 
and  refilling  with  stone  the  outer  end,  now  empty.  At  the  time  of  inspection  there 
were  200  planks  partly  decayed  along  the  structure.  Many  of  the  worst  places  have 
be«a  patched  by  the  Lake  Island  Park  Company  to  prevent  accidents  to  excursion- 
ists visiting  the  park.  The  stone  filling  in  this  pier  is  from  1  to  2  feet  deep  below 
deck;  not  sufiicient  to  bold  it.    The  repairs  to  deck  and  outer  end  could  likely  be 

adefor$dOO. 

Tbe  pile  protection  at  inner  end  of  west  pier  is  in  good  condition,  but  no  longer 


The  east  breakwater  is  as  good  as  new. 

The  channel. — The  channel  was  dredged  in  1889,  and  according  to  map,  office  file 
41-^,  after  dredginfi",  was  9  to  10  feet  deep  through  outer  half  of  channel  between 
piers  and  12  to  12^  feet  through  inner  half  and  to  the  Tnsoarora  Island  Channel. 

From  the  soundings  taken,  and  inspection,  and  information  obtained  fh>m  residents, 
it  ia  evident  that  the  channel  has  now  returned  nearly  to  its  condition  before  dredg- 
ing, and  la  substantially  as  shown  on  map  of  1887, 39-3.  Tliis  would  indicate  a  fill- 
ing in  of  from  2  to  5  feet,  through  the  inner  half  of  ohanael. 

SK  G  95—199 


t 


3170      REPORT  OF   THE   CHIEF   OF   ENQIKEERS,  U.  S.  ABMY. 

In  July,  1895.  with  water  in  the  lake  2  feet  low,  the  Garden  Cityi  draft  6  feet,  can 
only  navigate  tne  outer  half  of  the  channel.  In  a  sea  this  yeasel  also  strikes  bottom 
at  entrance  between  piers.  The  exact  condition  of  the^channel  and  existence  or 
nonexistence  of  rock  can  only  be  determined  by  survey.  If  no  rock  should  be  met 
with,  a  channel  of  12  feet  depth,  150  feet  width,  could  be  made  at  a  cost  of  $5,000. 

The  estimate  made  in  1889,  to  complete  the  channel  and  all  work  in  rock,  was 
$12,810.  This  estimate  would  no  doubt  secnre  the  required  channel  to  the  entrance 
of  Tuscarora  Island  Channel. 

The  project  calls  for  a  channel ''  to  deep  water  in  the  creek.''  This  "  deep  water,'' 
10  to  12  feet,  exists  for  a  distance  of  a  mile  or  more,  and  begins  opposite  the  pavilion 
in  the  park.  It  is  separated  from  the  deep  water  at  the  entrance  of  Tuscarora  Island 
Channel  by  a  bar  1,000  feet  lone,  on  whicn  there  is  a  depth,  at  mean  level,  of  5  to  6 
feet.  The  material  appears  to  oe  soft.  A  channel  across  the  bar  and  150  feet  wide 
would  cost  $10,000. 

The  work  at  Wilson  Harbor  may  bo  classed  as  follows : 

Urgent  work. 

Repairing  piers $1, 000 

Dredging  channel,  150  feet  wide  and  10  feet  deep,  1,400  feet  long 3, 500 

Total ^ 4,500 

Necessary  work. 

Repairing  piers $500 

Rebuilding  500  linear  feet  west  pier 7,500 

Dredging  10-foot  channel 3,500 

Total 11,500 

To  complete  project 

Dredging  channel  to  Tuscarora  Island  Channel,  1,400  feet  long,  150  feet  wide, 
to  depth  of  12  feet  (estimated,  1889) $14,000 

To  deep  water  in  creek  above  bar,  channel  150  feet  wide  to  12  feet  depth 
would  cost 10,000 

The  dredging  under  ''  urgent"  and  **  necessar^'^"  work  is  estimated  as  soft  digging 
at  25  cents  per  cubic  yard,  scow  measure.    As  the  location  and  amount  of  rock  in 
the  outer  end  of  channel  is  unknown,  it  would  no  doubt  be  advisable  to  do  further 
dredging  by  hired  plant  and  redredge  the  inner  half  of  the  channel  first. 
Respectfully  submitted. 

J.  C.  QuiNTUS,  Aeaietant  Engineer. 
MaJ.  £.  H.  RUFFNBR, 

Corps  of  Engineers,  U.  8.  A. 


COMMBRCIAL  STATISTICS  OF  WILSON  HARBOR,  NEW  YORK. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1894. 


Yeasels. 

Arrivala  from— 

Departurea  to-^ 

Home  porta. 

Foreign  porta. 

Home  porta. 

Foreign  porta. 

Stoamen 

No. 

Tons. 

No. 
86 

1 

Tona. 

13,035 

56 

No. 

Tons. 

No. 

36 

1 

Tons. 
13,035 
56 

Sftilinir  vmwIb r--.....^^...^^.......... 

2 

603 

2 

503 

Total 

2 

503 

37 

13,091 

2 

503 

37 

13,091 

Total  arrivala  and  departnraa  of  veaaels  in  1894 -. 78 

Deoreaae  of  veasels  in  1894 21 

Total  arrivala  and  departurea  of  tonnage  in  1894 27,188 

Deoreaae  of  tonnage  in  1894 8,672 

Amount  of  revenue  collected  in  1894 $41.25 

Value  of  exports  in  1804 $160 

Value  of  Importaln  1894 figs 

Principal  exports,  fruit;  principal  imports,  shiDgles. 
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N  N8. 
IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

06/ec/.— To  obtain  a  protected  chanuel  13.5  feet  deep  at  mean  lake 
level  from  Lake  Ontario  to  the  bridge  crossing  Eighteen  Mile  Creek  at 
Main  street. 

Project—The  first  project  for  tliis  work  was  submitted  in  1846,  but  it 
was  not  executed.    The  present  project  was  adopted  in  June,  1891,  and 
is  sabstantially  the  project  of  1866  with  some  enlargements.    It  pro- 
vides for  two  piers  extending  into  the  lake,  with  a  chauDcl  between 
tbem.   Tae  piers  are  nearly  parallel  to  each  other,  about  200  feet  apart* 
The  east  pier  is  850  feet  long  and  the  west  pier  873  feet.    Between  the 
piers  the  channel  is  about  1^  feet  wide,  the  limiting  lines  being  10  feet 
^m  the  piers,  and  from  the  shore  end  of  the  piers  it  decreases  to  98 
ftet  in  width  at  the  Main  Street  Bridge.    The  channel  depth  is  13.5  feet, 
ioeasared  from  mean  lake  level. 
Present  work. — East  and  west  piers  and  the  channel  between  them. 
Condition  of  works. — Both  piers  are  in  good  condition,  and  the  chan- 
nel has  the  full  depth  between  the  limits  as  given. 

Proposed  operations. — The  project  for  this  harbor  is  completed,  and 
the  remaining  funds  will  be  used  for  maintenance. 

StaUmemi  of  appropriai\on%  made  for  improving  harbor  at  Olcottf  N,  Y.,  from  March  S, 

1867,  to  the  present  time. 


]breb2,1867 $60,000 

July  11, 1870 10,000 

IfarchS,  1871 5,000 

JnnelO.  1872 10,000 

Much  3, 1873 10,000 

JiiDa23,  1874 10,000 

March  3, 1875 10,000 


March  3, 1881 $3,000 

Augusts,  1886 10,000 

August  11, 1888 5,000 

September  19,  1890 30,000 

Total 163,000 


Money  statement 

July  1,  1894,  balance  unexpended $5,376.23 

June  90,  18S6,  amount  expended  during  fiscal  year 67. 59 

July  1,1895,  balance  unexpended 5,308.64 

July  1,  1895,  outstanding  liabilities 15. 00 

Jttly  1,  1895,  balance  available 5,293.64 


COMMERCIAL  STATISTICS  OF  OLCOTT  HARBOR,  NEW  YORK. 

Arrirah  and  departures  of  vessels  for  the  year  ending  December  31, 1894. 


Yeatels. 

Arrivals 

from  foreign 

porta. 

Departures 

to  foreign 

ports. 

No. 

ToiM. 

No. 

Tons. 

8te«a«ra 

1 
1 

210 
12 

1 
1 

210 

fiMfli-nv  vMimlfl 

12 

IVtal ,    

2 

231 

2 

231 

Total  MTiTala  and  departures  of  vessels  daring  1804 4 

Decrease  of  vessels  in  18W 8 

Total  arri  vala  and  departo res  of  tonnage  in  1804 402 

Decrease  of  tonnage  in  1804 1,232 

SeTenoe  collected  in  1804 $2 

TaliieorexporUinl804 • .• $450 

Pzincipal  exports,  fruit. 


3172   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

N  Ng. 
IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

Object. — To  furnish  a  protected  channel  200  feet  wide  and  12  feet 
deep  from  deep  water  in  Lake  Ontario  to  deep  water  in  Oak  Orchard 
Greek. 

Project. — The  original  plan  for  this  improvement,  adopted  in  1836, 
consisted  in  contracting  the  mouth  of  the  creek  to  200  feet  by  two 
breakwaters  running  from  the  shore,  one  on  each  side,  and  a  channel 
between  two  parallel  piers  from  the  12-foot  curve  in  the  creek  to  the  same 
curve  in  the  lake.  This  project,  except  as  to  the  breakwaters,  is  still 
in  force. 

Present  works. — The  present  works  are  the  east  and  west  piers  and  a 
shore  protection.  The  piers  extend  to  the  12foot  curve  in  the  lake. 
The  shore  protection,  beginning  at  the  shore  end  of  the  east  pier,  was 
built  in  1889  and  is  91  feet  long.  The  channel  has  a  depth  of  13.5  feet 
at  mean  lake  level  for  the  whole  width  between  the  piers,  excepting  10 
feet  along  each  pier. 

Condition  of  the  works. — ^The  east  pier  and  the  shore  protection  are 
in  good  condition  and  need  but  slight  repairs.  The  west  pier  has  set- 
tled, for  a  length  of  130  feet,  about  2^  feet  on  the  harbor  side,  where  the 
pier  intersects  the  shore  line;  also  on  the  outer  end  toward  the  lake. 
Both  settlements  were  caused  by  very  rough  weather,  in  the  fall  of  1891, 
during  the  low  stage  of  water,  2.2  feet  below  mean  lake  level,  under- 
mining those  places.    The  channel  is  in  good  condition. 

Proposed  operations. — ^The  project  of  this  harbor  has  been  completed, 
but  a  certain  amount  of  money  should  be  appropriated  to  keep  it  in 
repair. 


statement  of  appropriations  made  for  improving  harbor  at  Oak  Orehard,  N,  T,,  from 

July  4f  18S6f  to  the  present  time. 


July  4, 1836 $5,000 

March  3, 1837 5,000 

July?,  1838 5,000 

June  11,  1844 5,000 

August  30, 1852 10,500 

March  2, 1867 87,000 

July  11,1870 8,000 

March  3, 1871 10,000 

JuDel9, 1872 2,500 

March3, 1873 10,000 

June23,  1874 10,000 

March  3, 1875 10,000 


August  14, 1876 $2,000 

June  18, 1878 2,000 

March  8, 1879 1,000 

June  14,  1880 500 

August  2, 1882 3,000 

July  5,  1884 5,000 

AugU8t5,1886 12,500 

August  11, 1888 .' 6,000 

Septemberl9, 1890 5,000 

Total 205,000 


Money  statement. 


July  1, 1894,  balance  unexpended 

June  30, 1895,  amount  expended  during  fiscal  year 


$462.84. 
30.  Of^ 


July  1, 1895,  balance  unexpended. .. 
July  1, 1895,  outstanding  liabilities. 

July  1,  1895,  balance  available 


482. 
7. 


424. 
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COMMKRCIAL  STATISTICS  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

ArriwdU  and  deparimres  of  wseU  fw  ike  year  ending  December  31  f  1894, 


Vetsels. 

Arrivals 

from  foreign 

porto. 

Departnrw 

to  Toreign 

porta. 

No. 

Ton*. 

No.  1  Tons. 

1 

fHmmm 

1 

31 
146 

l!            31 

f^flfwg^  tvmmIa 

3  i          146 

^■UOB^   «<«»■■■ - 

1 

ToUl r 

4 

177 

4  1          177 

1 

To4ttl  ArriTate  and  departures  of  Teasels  in  1804 8 

T«tal  aniTals  and  departures  of  tonnage  in  1894 854 

-^  »of  tininageinl8M 124 

of  nrenae  collected  in  1894 $100.58 

orivports in  1804 $1,088 


PHnoipal  importo,  shingles,  laths,  and  posts. 


NN  zo. 


PRELIMINARY  EXAMINATION  OF  DUNKIRK  HARBOR,  NEW  YORK. 
[Printed  in  House  Sx.  Doc.  No.  77,  Fifty -third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  ly  1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  11, 1894,  from  Maj.  E.  H.  Buffner,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Dunkirk  Harbor,  New 
York,  made  to  comply  with  the  provisions  of  the  river  aud  harbor  act 
of  August  17. 1894. 

Major  Bofmer  is  of  opinion  that  Dunkirk  Harbor  is  worthy  of 
improyement  with  a  view  of  securing  a  depth  of  16  feet,  and  estimates 
tliat  the  survey  necessary  to  the  preparation  of  plan  and  estimate  for 
improvement  will  cost  $800;  but  Col.  H.  L.  Abbot,  Corps  of  Engineers, 
t^e  division  engineer,  dissents  from  the  views  of  Major  Buffner,  and  in 
lus  opinion  the  harbor  is  not  worthy  of  improvement  by  the  General 
Government  to  the  extent  of  obtaining  a  navigable  depth  of  16  feet. 

h  my  opinion  Dunkirk  Harbor  is  worthy  of  improvement,  and  it  is 
^mmended  that  the  survey  proposed  by  Major  Buffner  at  a  cost  of 
WW  be  made. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,j  Chief  of  Engineers, 
Hoti  D,  S.  Lamont, 

Secretary  of  War. 


B8PORT  of  maj.  B.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Buffalo^  N.  r.,  September  lly  1894. 

OSRBBAL :  In  acocHrdance  with  the  provisions  of  the  river  and  harbor 
j^of  1892  a  preliminary  examination  was  made  of  Dunkirk  Harbor, 
^6w  York,  with  a  view  of  securing  16  feet  of  water.    That  report  was 
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published  as  House  Ex.  Doc.  No.  119,  Fifty-second  Congress,  secou^ 
session,  and  appears  iu  pages  3119-3130  of  the  Report  of  the  Chief  <^^ 
Engineers,  United  States  Army,  for  1893.    Since  the  date  of  that  repor  ^ 
the  breakwater  has  been  lengthened  250  feet,  bringing  the  total  lengtt^ 
to  1,591  feet,  and  the  breakwater  and  pier  have  been  put  in  good  cod^ 
dition  by  extensive  repairs.    The  channel  leading  into  the  harbor  aod 
the  basin  near  the  piers  has  been  thoroughly  dredged  to  a  depth  of  1*? 
feet. 

During  1892,  60  vessels  arrived  and  60  departed,  and  in  1893, 54  ves- 
sels arrived  and  53  departed. 

No  change  has  occurred  in  the  situation  other  than  the  above.  From 
that  report  I  may  extract  the  following,  with  some  changes  and  some 
additions: 

The  history  of  Dunkirk  Harbor  shows  that  the  attempt  to  form  a 
protected  harbor,  with  a  13-foot  channel  to  it,  has  only  partially  suc- 
ceeded. Only  four  sevenths  of  the  outlying  breakwaters  were  ever 
constructed  and  maintained.  As  a  consequence,  piers  could  not  safely 
be  built  within  the  haTfoor,  nor  could  vessels  lie  there  in  all  storms. 
For  this  reason,  and  because  commerce  has  outgrown  a  13-foot  depth 
of  channel,  Dunkirk  never  recovered  from  the  depression  in  navigation 
interests,  which  was  at  its  lowest  on  the  lakes  in  1876-77,  and  did  not 
participate  in  the  revival  which  followed,  and  which  so  prospered  Buf- 
falo and  Tonawanda. 

If  to  this  history  I  add  that  at  present  the  piers  and  wharves  in  Dun- 
kirk Harbor  are  most  dilapidated  and  shorn  of  business,  and  that  no 
signs  of  any  repairs  to  them,  and  that  no  signs  of  improvement  of  any 
kind  are  visible,  we  shall  be  safe  in  concluding  that  the  only  alterna- 
tives before  us  are  either  the  harbor  sliould  be  improved,  completed, 
and  deepened,  or  else  the  United  States  should  cease  all  expenditures 
thereon.  It  clearly  is  of  no  avail  to  preserve  the  harbor  at  an  annual 
expense  of  from  $5,000  to  $10,000  for  less  than  100  vessel  entrances  and 
clearances.  Such  vessels  can  use  the  harbor  as  it  is  and  will  be  with- 
out further  expense. 

Would  the  commerce  of  the  port  improve  if  a  deep  and  safe  harbor 
were  here,  and  can  such  be  made  without  enormous  expenditure t  An 
affirmative  answer  to  this  question  will  declare  the  harbor  *' worthy  of 
improvement  by  the  General  Government." 

COMMERCIAL   OUTLOOK. 

There  are  five  railroads  passing  through  Dunkirk.  The  Lake  Shore 
and  Michigan  Southern  is  the  most  important,  with  its  large  east  and 
west  transportation  of  all  kinds  of  products  and  material.  By  this  line 
Buffalo  is  40  miles  distant  from  Dunkirk,  which  is  the  first  important 
station  after  leaving  Buffalo  for  Chicago. 

The  Kew  York,  Chicago  and  St.  Louis  liailroad  is  parallel  to  the  Lake 
Shore  from  Buii'alo  to  Chicago,  and  passes  through  Dunkirk  in  the 
southerly  portion  of  the  city.  The  Western  New  iTork  and  Pennsyl- 
vania Railroad  might,  under  certain  conditions,  be  the  most  important 
railroad,  for  the  interests  of  Dunkirk,  entering  that  city.  This  railroad 
has  one  line  from  Buffalo  to  Dunkirk  (there  leaving  the  lake  shore)  t<> 
Oil  City,  137  miles.  A  cross  line  from  Oil  City  to  Olean,  116  miles,  or 
to  Bradford,  97  miles,  and  a  second  main  line  from  Buffalo  to  Olean  and 
Emporium,  211  miles,  make,  with  other  minor  branches,  a  network  which 
enables  the  road  to  do  a  large  coal  business.  If  this  road  should  chpose 
to  use  Dunkirk  as  a  coal  harbor  (in  case  the  harbor  was  improved)  it 
would  be  able  to  throw  a  heavy  tonnage  there. 
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The  DoDkirk,  Allegheny  and  Pittsburg  Railroad  (now  owned  or  con- 
trolled by  those  who  control  the  New  York  Central)  extends  from  Dun- 
kirk to  Titasville,  91  miles.  By  building,  or  through  arrangement  with 
existiDg  lines,  this  road  might  also  use  Dunkirk  as  a  point  for  shipping 
coal  in  the  future. 

UsQjy  the  New  York,  Lake  Erie  and  Western  Railroad,  which  is  the 
ODiyroad  that  ban  tried  in  years  past  to  use  the  port,  and  which  has  been 
forced  to  abandou  its  decaying  dock  and  elevator,  lately  torn  down,  yet 
has  it«  b'nes  connecting  with  pier  and  water  front.    This  road,  by  its 
branch  46  miles  long  to  Salamanca,  is  in  connection  with  its  main  east 
and  west  line,  which  is  joined  at  Hornellsville  by  the  line  from  Bufifalo. 
From  Dunkirk  to  Jersey  City  by  this  route  is  459  miles.    From  Buf- 
feloyja  Hornellsville  to  Jersey  City  it  is  423  miles.    Vessels  coming 
down  the  lakes  have  30  miles  farther  to  go  to  reach  Buffalo  than  to 
reach  Dunkirk,  so  that  the  total  to  New  York  via  either  way  is  practi- 
cally the  same.    The  whole  matter  rests  very  largely  with  the  railroads. 
If  in  the  future  they  should  become  crowded  in  dock  room,  or  find  it 
iDore  convenient  to  throw  a  part  of  their  bulky  business  via  Dunkirk 
instead  of  via  Buffalo  they  would  do  so. '  It  is  quite  certain,  however, 
that  the  harbor  must  be  improved  before  the  railroads  would  entertain 
uiy  ideas  about  using  it.    The  proximity  to  Buffalo  on  one  side  and 
£rieon  the  other  must  be  overcome  by  offering  equal  inducements  at 
Donkirk. 

Should  a  coal  railroad  see  fit  to  use  the  harbor  it  would  be  in  rivalry 
Of  in  relief  to  Buffalo,  and  only  those  in  control  of  such  roads  could 
decide  this  matter.    At  present  they  would  not  in  all  probability  enter- 
tain the  idea  of  using  the  harbor.    But  the  harbor  is  there,  and  half 
finished,  and  a  reasonable  expenditure  on  it  might  secure  a  large  busi- 
ness.   Should  it  seem  advisable  to  the  various  coal  railroads,  or  any 
one  or  two  of  them,  to  develop  shipping  facilities  at  Dunkirk,  as  has 
recently  been  done  at  Ashtabula  and  at  Conneaut,  it  would  be  but  a 
short  time  before  the  importance  of  Dunkirk  as  a  port  would  vastly 
increase.    Inasmuch  as  coal,  grain,  lumber,  and  iron  ore  form  more  than 
nine-tenths  of  lake  shipments,  and  areas  for  handling  these  products 
in  Buffalo  and  vicinity  are  limited  at  present,  it  is  not  unreasonable  to 
imagine  a  time  in  the  not  far  distant  fature  when  it  might  be  profitable 
to  divert  a  portion  of  this  freight  to  Dunkirk,  since  it  is  practically  as 
near  New  York  as  Buffalo  is,  and  use  might  be  made  of  a  harbor  there. 
Host  certainly  the  change  will  not  be  made  until  the  harbor  is  made. 

ENGINEERINa  STANDPOINT. 

The  fact  that  the  United  States  has  expended  a  large  sum  of  money 
opon  this  harbor  is  a  good  reason  why  the  harbor  should  not  be  aban- 
doned, providing  that  the  improvements  projected  can  be  done  at  a 
reasonable  cost.  If,  after  the  expenditure  of  $500,000  in  sixty-five 
years,  an  additional  sum  of  $500,000  would  render  the  harbor  available 
for  all  but  the  largest  craft,  would  not  such  an  investment  be  such  as  a 
business  community  should  adopt  f 

The  simplest  way  to  secure  a  safe  harbor  at  Dunkirk  with  16  feet  of 
water  would  be  to  close  the  present  channel  entirely  by  running  a  crib 
breakwater  from  the  beacon  crib  to  the  west  end  of  the  breakwater, 
about  725  feet;  extend  the  breakwater  the  1,100  feet  that  it  lacks,  thus 
protecting  the  harbor  from  all  dangerous  storms  and  entirely  excluding 
all  sand  from  the  harbor  for  an  indefinite  term  of  years,  and  then  dredge 
a  channel  from  deep  water  in  the  lake  to  the  docks,  2,825  feet,  and  a 
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basm  at  the  docks  750  feet  square.  To  secure  16  feet  for  craft,  dredging 
should  be  carried  to  17  feet  depth. 

For  the  reasons  thus  giveu  I  deem  Dunkirk  Harbor,  with  a  view  to 
securing  16  feet  of  water,  as  "  worthy  of  improvement."  A  survey 
should  be  careful,  and  the  souudings  over  all  »^reas  proposed  to  be 
dredged  should  be  numerous  and  exact;  hence  such  a  survey  would 
probably  cost  not  less  thau  $500,  besides  the  subsequent  reduction  and 
mapping,  $300  more. 

Bespectfolly  submitted. 

E.  H.  RUFFNER, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Gassy, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Ool.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indmrsement.] 
NOBTHBAST  DIVISION  BnGINEEB  OFFIGE, 

New  York,  September  20^  1894. 

Bespectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

While  not  prepared  to  recommend  the  total  abandonment  of  this 
harbor,  which  now  has  a  depth  of  13  feet,  1  am  of  opinion,  for  the 
reasons  stated  in  my  indorsement  upon  the  preliminary  examination, 
report  of  M%jor  Buft'ner,  dated  August  5, 1892  (pp.  3119.  3120,  Beport 
of  the  Chief  of  Engineers  for  1893),  that  no  greater  depth  than  13  feet 
should  be  attempted  until  there  is  clearly  a  commercial  demand  for  a 
deep- water  harbor  between  Buffalo  and  Erie. 

To  provide  such  a  harbor  at  this  locality  will,  in  my  judgment,  call 
for  ^^  enormous  expenditure,"  for  a  basin  much  larger  than  that  pro- 
posed, 750  feet  square,  will,  1  think,  be  needed  to  accommodate  a  lake 
traffic  commensurate  with  the  necessary  outlay.  Expensive  rock  exca- 
vation must  enter  into  the  estimates,  and  at  best  the  approach  in  storms 
will  be  difficult  and  dangerous  if,  as  suggested,  the  present  channel  be 
sacrificed  to  obtain  a  safe  harbor. 

For  these  reasons  I  am  of  opinion  that  Dunkirk  Harbor  is  not  worthy 
of  improvement  by  the  General  Qovernment  to  the  extent  of  obtaining 
a  navigable  depth  of  16  feet. 

Hbnby  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Oen.^  U.  SI.  A., 

IHvision  Engineer. 


N  N  II. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  THE  OUTER  HABBOB  OF  BUF- 
falo, new  york. 

Westebn  New  York  and  Pennsylvania  R.  R.  Co., 

Pbesident's  Office, 
Buffalo,  N.  r.,  8epte7nber  19, 1894. 

Dear  Sib:  The  undersigned  is  president  and  receiver  of  the  West- 
ern New  York  and  Pennsylvania  Railroad  Company,  a  corporation  duly 
organized  under  the  laws  of  Pennsylvania  and  New  York. 

The  said  corporation  is  the  owner  of  about  1,500  linear  feet  frontage 
on  the  shore  of  the  outer  harbor  of  Buffalo,  N.  Y.,  and  desires  to  avail 
itself  of  the  advantage  of  its  position  on  the  said  harbor  by  the  con- 
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straetion  of  docks  and  piers  along  its  frontage  thereon,  and  with  this 
end  in  view  respectfully  asks  that  the  harbor  lines  in  said  harbor  be 
speedily  established,  in  order  that  the  proposed  docks  and  piers  may 
conform  thereto. 

Very  respectftilly, 

Saml.  6.  De  Coursey, 

President  and  Receiver. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U,  S.  Army, 
September  24^  1894. 

Respectfully  referred  to  Maj.  E.  H.  KojBfner,  Corps  of  Engineers,  for 
report. 

H^  in  the  opinion  of  Major  Ruffner,  harbor  lines  should  be  established 
at  this  locality,  under  the  provisions  of  section  12  of  the  river  and  har- 
bor act  of  August  11, 1888,  as  amended  and  reenacted  by  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  he  will  please 
submit  to  this  office  a  map  showing  the  harbor  lines  which,  in  his  judg- 
ment, should  be  established  by  the  Secretary  of  War, 

By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major y  Corps  of  Engineers. 

[Third  indorsement.] 

Buffalo,  N.  Y.,  September  26^  1894. 

Reflpectfully  returned  to  the  Chief  of  Engineers,  IJ.  S.  A. 

Harbor  lines  should  be  established  in  the  outer  harbor  of  Buffalo 
before  any  construction  of  docks  be  begun.  The  outer,  or  pierhead, 
hne  naturally  runs  parallel  to  the  breakwater,  and  starts  from  the 
outer  end  of  the  south  pier.  This  would  give  a  width  of  about  1,800 
feet  to  the  outer  harbor.  This  is  more  than  vessels  can  now  use  for 
anchorage  over  the  northern  half  since  the  12-foot  contour  is  nearly 
that  of  the  suggested  line.  Hence,  no  contraction  could  result  from 
taking  this  as  a  permanent  line. 

No  filling  should  be  allowed  in  the  outer  harbor  beyond  the  present 
water  lines,  except  it  be  placed  within  permanent  bulkheads  (cribs  or 
sheet  piling)  to  retain  it  in  place.  This  provision  should  be  distinctly 
stated.  Subject  to  this  provision,  bulkhead  lines  could  correspond 
with  the  pierhead  line.  A  tracing*  is  inclosed  with  the  lines  and  con- 
tours marked. 

E.  H.  Ruffner, 

Major  of  Engineers. 

[Fourth  indorBement.  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  27, 1894. 

Respectfully  referred  to  Col.  H.  L.  Abbot^  Corps  of  Engineers,  Divi- 
sion Engineer,  Northeast  Division,  for  his  views  and  recommendations. 
Ej  command  of  Brig.  Oen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers.^ 

*  Not  printed. 
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[Fifth  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  October  i,  1894. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A.  I  concur 
with  the  views  of  Major  Eutther,  and  recommend  that  the  harbor  lines 
as  indicated  by  him,  subject  to  the  conditions  as  to  filling  contained 
in  his  indorsement  of  September  26, 1894,  be  approved  as  a  coincident 
bulkhead  and  pierhead  line  for  the  portion  of  the  harbor  lying  between 
the  United  States  South  Pier  and  the  Sand  Catch  Pier. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig,  Gen.,  V.  8.  A., 

Division  Engineer. 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  5, 1894. 

Respectfully  returned  to  the  Secretary  of  War. 

This  is  a  request  for  the  establishment  of  harbor  lines  for  the  outer 
harbor  of -Buffalo,  N.  Y. 

The  subject  has  been  under  consideration  by  Maj.  E.  H.  Eufiliier, 
Corps  of  Engineers,  to  whose  report,  in  third  indorsement  hereon,  atten- 
tion is  respectfully  invited. 

Major  Euffner  submits  a  drawing  on  which  is  delineated  a  black  line 
marked  "  Proposed  harbor  line,"  and  he  recommends  the  establishment 
of  this  line  as  a  coincident  bulkhead  and  pierhead  line  for  that  por- 
tion of  the  harbor  between  the  United  States  south  pier  and  the  sand- 
catch  pier,  subject  to  the  provision  that  no  filling  shall  be  allowed 
in  the  oul-er  harbor  beyond  the  present  water  line  except  it  be  confined 
within  permanent  bulkheads. 

The  views  of  Major  Ruffner  meet  the  approval  of  the  division  engi- 
neer, and  are  concurred  in  by  this  office.  It  is  recommended  that  the 
line  selected  be  approved  and  that  the  Secretary  place  his  approval  on 
the  accompanying  drawing. 

Thos.  Lincoln  Casey, 
Brig.  Gen,,  Chief  of  Engineers, 

[Seventh  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  llj  1894. 
Respectfully  returned  to  Major  Ruffner. 

The  Secretary  of  War,  before  acting  upon  these  papers,  would  like  to 
have  you  consult  the  riparian  owners  affected  by  the  proposed  line  and 
obtain  their  views  as  to  its  establishment. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Eighth  indorsement.] 

Buffalo,  N.  Y.,  December  14, 1894. 

Respectfully  returned  to  the  Chief  of  Engineers  with  report  of  prog- 
ress inclosed,  asking  for  further  instructions.  Tracing  retained  and 
blue  print  sent. 

E.  H.  Ruffner, 
Major  of  Engineers. 
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[Ninth  indorsement.] 

Op'fice  Chief  of  Engineers, 

U.  S.  Army, 
December  20^  1894. 

Respectfally  returned  to  the  Secretary  of  War. 

Attention  is  invited  to  Major  Rufl'ner's  letter  of  December  14, 1894, 
herewith,  reporting  his  action  respecting  views  of  tlie  riparian  owners 
affectedi  by  the  proposed  harbor  lines,  and  he  now  submits  the  accom- 
panying tracing*  showing  harbor  lines  recommended  for  approval. 

His  views  are  concurred  in,  and  it  is  recommended  that  the  proposed 
harbor  lines,  as  shown  on  the  accompanying  tracing,  be  approved,  sub- 
ject to  the  provision  that  no  filling  shall  be  allowed  in  the  outer  harbor 
beyond  the  present  water  line  except  such  tilling  be  confined  within 
permanent  bnlkheads. 

It  is  recommended  that  the  Secretary  place  his  approval  upon  the 
tracing*  inclosed. 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineers. 

NoTK. — The  lines  described  in  the  above  report  and  shown  on  the  map  accompany- 
in|^  were  approved  by  the  Secretary  of  War  under  date  of  December  21,  1894,  the 
approval  being  indicated  on  the  map. ' 


bepobt  op  maj.  e.  h.  rufpner,  corps  of  engineers. 

United  States  Engineer  Office, 

Buffalo,  N.  ¥.,  December  14,  1894. 

Sib:  In  carrying  out  your  instructions  relative  to  proposed  harbor 
lines  in  the  outer  harbor  of  Bnfifalo,  as  conveyed  in  your  indorsement 
of  October  11, 1  have  had  some  delay  in  securing  the  views  of  the  ripa- 
rian owners  afiected  by  the  proposed  line,  and  am  only  now  enabled  to 
make  some  definite  report. 

It  seems  that  all  owners  are  interested  in  securing  as  much  room  as 
possible  in  filling  out  land  for  dock  purposes.  They  are  more  concerned 
with  this  than  with  reaching  deep  water  by  short  piers,  and  economy 
of  pier  construction  and  of  dredging.  As  the  line  is  first  drawn  it 
is  to  be  noted  that  owners  at  the  north  end  of  the  harbor  have  more 
space  between  the  proposed  harbor  lines  than  those  at  the  south  end, 
because  the  City  Ship  Canal  is  the  limiting  line  on  the  east.  As  a 
conseqnence  those  owners  at  the  north  end  of  the  harbor  accepted  the 
suggested  line,  and  those  at  the  south  end,  notably  the  New  York,  Lake 
Erie  and  Western  Railroad  and  the  Buifalo  Creek  Railroad,  both  own- 
ing large  frontages,  asked  that  the  Hue  be  shifted  outward  so  as  to  giVe 
more  for  filling  purposes.  After  personal  and  written  exchange  of  views 
1  have  proposed  and  they  have  accepted  the  following  change: 

Let  the  first  line  stay  unchauged  for  5,500  feet,  this  giving  about 
1<»440  feet  of  building  space  between  the  ship  canal  and  the  harbor  line. 
Then  swing  the  remainder  of  the  line  and  hold  it  parallel  to  the  west 
tine  of  the  ship  canal  and  1,440  feet  from  it.  This  arrangement  puts  all 
riparian  owners  on  the  same  footing  and  narrows  the  harbor  space  as 
little  as  may  be. 

All  owners  have  agreed,  verbally  or  in  writing,  to  this  combination. 
This  statement  excepts  a  few  lots  whose  owners  could  not  be  reached, 
and  others  who  did  not  accept  my  invitation  to  express  their  view^. 


"  Not  printed. 
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All  of  the  principal  interests  have  been  heard  from,  and  the  Western 
New  York  and  Pennsylvania  Eailroad  have  accepted  the  proposed  line 
in  front  of  their  property. 

The  blue  print  inclosed  shows  the  idea,  and,  if  acceptable,  shall  send 
a  new  tracing  prepared  in  accordance  with  what  is  now  suggested. 

I  think  the  whole  is  in  accordance  with  the  interests  of  navigation 
and  of  property  owners. 

Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 
Major  of  Engineers, 
Brig.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A. 


N  N  12. 


ESTABLISHMENT  OF  HARBOR  LINES  IN  NIAGARA  RIVER  IN  THE  VICIN- 
ity of  foot  of  ferry  street,  buffalo,  new  york. 

United  States  Engineer  Office, 

Buffalo,  N.  r.,  January  12j  1895. 

Sir:  During  the  past  eight  months  parties  holding  certain  lease- 
holds from  the  canal  authorities  on  the  canal  lands  in  the  vicinity  of 
the  foot  of  Ferry  street,  Buffalo,  to  wit,  the  International  Ferry  Com- 
pany, Louis  Harbrecht,  for  himself  and  for  certain  named  companies, 
and  Jacob  F.  Schoellkopf,  have  asked  permission  to  construct  docks  and 
piers,  or  to  make  certain  changes  in  docks  in  that  vicinity.  The  last 
named  has  now  asked  that  harbor  lines  be  established  here  so  that  all 
parties  may  know  just  how  far  they  can  go  and  under  what  regulations 
they  can  build.  This  request  can  be  granted  with  advanta^^  to  all 
concerned  and  to  the  interests  of  navigation. 

By  extending  the  harbor  lines  established  for  Squaw  Island  in  July 
last  from  the  upper  or  southern  end  of  the  island  to  a  point  50  fbet 
outside  of  the  face  of  the  main  sewer  opening,  some  505  feet  south 
of  the  foot  of  Ferry  street,  and  a  permanent  and  well-known  mark,  a 
straight  line  some  3,100  feet  long  is  secured,  well  adapted  to  serve  as  a 
pierhead  line.  There  is  room  behind  it  for  docks,  etc.,  and  navigation 
is  amply  protected.  The  whole  area,  save  the  upper  inside  narrow 
strip,  is  in  eddy.  All  material  deposited  behind  this  line,  liable  to  be 
carried  away  by  the  action  of  the  river,  should  be  inclosed  in  suitably 
built,  permanent  bulkheads.  A  tracing  *  is  inclosed  showing  all  details 
and  the  length  and  bearing  of  each  course.  The  line  at  Squaw  Island 
is  taken  from  the  recorded  description.  (See  Annual  Report,  Chief  of 
Engineers,  1894,  pp.  2452-2454.) 

Very  respectfully,  your  obedient  servant, 

E.  H.  Ruffner, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8.  A. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer^ 
Northeast  Division). 


*  Not  printed. 
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1  First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York  J  January  IL  1895. 

Be&rpectftiUy  forwarded  to  the  Ohief  of  Engineers,  IT.  9.  A.,  recom- 
meadiiig  approval. 

Henrt  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig,  Oen.j  U.  a.  A., 

Division  Engineer. 

[Second  iodorsement.  ] 

Office  Chief  of  Engineers, 

U.  8.  AitHY, 
January  15^  1895. 

BespectfuUy  submitted  to  the  Secretary  of  War. 

Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  recommends,  for  reasons 
stated,  that  the  pierhead  line  established  by  the  Secretary  of  War 
Jnly  23, 1894,  be  extended  southward  some  3,100  feet  to  a  point  50  feet 
ontside  of  the  face  of  the  main  sewer  opening,  some  505  feet  south  of 
the  foot  of  Ferry  street,  Buffalo,  N.  T.,  as  shown  on  the  tracing  here- 
with submitted. 

It  is  recommended  that  the  extension  of  the  pierhead  line  as  pro- 
posed by  Major  Ruffner  be  approved,  subject  to  the  condition  that  all 
material  deposited  behind  this  line,  liable  to  be  carried  away  by  the 
action  of  the  river,  shall  be  inclosed  in  suitably  built  permanent  bulk- 
heads. It  is  further  recommended  that  the  Secretary  place  his  approval 
upon  the  accompanying  tracing. 

Thos.  Lincoln  Casey, 
Brig,  Oen.j  Ohief  of  Engineers. 

(Third  indorsement.] 

War  Department, 

January  21,  1895. 

Approved  as  recommended  by  the  Chief  of  Engineers,  approval 
havlAg  also  been  placed  upon  the  inclosed  tracing. 
By  order  of  the  Secretary  of  War: 

John  Tweedale,  Chirf  Clerk. 


LBTTKB  OF  MR.  JACOB  F.   8CHOELLKOPF. 

Buffalo,  N.  Y.,  January  10^  1895, 

DsAR  Sir:  As  I  intend  to  make  some  impro  Yemen  te  to  my  property  on  the  Niagara 
Rirer,  foot  of  Ferry  street,  snch  ae  building  docks  and  piers,  and  as  other  parties 
akmg  this  part  of  the  river  wiU  shortly  make  similar  improvements,  we  would  like 
(o  have  the  Ghovemroent  establish  a  harbor  line  along  that  part  of  the  river,  so  we 
will  know  Jnat  how  far  we  can  go  ont  without  interfering  with  navigation. 
An  early  answer  will  oblige  yours,  truly, 

J.  F.  Schoellkopf. 
Per  L.  8. 
Ernkst  H.  Buffnxh,  City. 


APPENDIX  O  O. 


IMPROVEMENT   OF   HARBORS  ON  LAK£  ONTARIO    EAST  OF  OAK 

ORCHARD,  NEW  YORK. 


EEPOBT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IS  CHARGE^  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Charlotte,  N.  Y. 

1  Paltneyrille  Harbor.  New  York. 

1  Harbor    at    Great    Sodas    Bay,  New 


4.  Harbor   at    Little    Sodus    Bay,  New 

York. 

5.  Oswego  Harbor,  New  York. 

6.  Harbor  at  Sacketts  Harbor,  N.  Y. 


York. 

EXAMINATION.  . 

7.  Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  New  York. 


United  States  Engineer  Office, 

Oswego^  N,  T.,  July  10^  1895. 

Generax:  I  have  the  honor  to  transmit  herewith    •    •    •    my 
annnal  rex>ort  for  the  following  works  in  my  charge. 

•  •••••• 

I  have  the  honor  to  be,  very  respectfally,  your  obedient  servant, 

Dan  C.  Kingman, 

Captain  of  Engineers, 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineer 8 J  U.  8.  A. 


OO  I. 

improvement  op  harbor  at  charlotte,  new  YORK. 

OBJECT. 

To  secure  a  navigable  channel  at  the  mouth  of  the  Genesee  River  on 
Lake  Ontario. 

Charlotte  Harbor  is  the  port  of  the  city  of  Rochester,  which  is  situ- 
ated 2  miles  above  the  head  of  the  navigable  part  of  the  river  forming 
the  harbor. 

31^ 
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PROJECT. 

1829. — To  obtain  a  channel  480  feet  wide  and  12  feet  deep,  formed 
and  protected  by  parallel  piers  extending  to  deep  water  of  the  lake, 
executed  in  1834. 

1881. — To  secure  and  maintain,  by  pier  extension  and  dredging,  a 
channel  of  navigable  width  and  15  feet  depth  at  extreme  low  water. 
Ko  dredging  has  heretofore  been  done,  the  channel  having  been  formed 
and  kept  open  with  12  feet  depth  by  the  current  of  the  Genesee  River, 

The  following  appropriations  have  been  made  for  this  work: 


May  23, 1828 ^...  $300.00 

March  2, 1829 10,000.00 

March  3, 1829 13,335.00 

March  2, 1831 16,670.00 

February  24, 1832 16,000.00 

March  2, 1833 15,000.00 

June  28,1834 20,000.00 

March  3,1835 2,390.00 

July2,1836 20,000.00 

March3,1837 10,000.00 

July  7,1838 25,000.00 

June  11,1844 10,000.00 

August  20, 1852 20,000.00 

March  3, 1853 176.10 

June  28,1864 25,000.00 

June  23,1866 75,607.30 

July  25, 1868,  allotment 1, 100. 00 


April  10, 1869,  allotment $1, 000. 00 

July  11, 1870 12,000.00 

March  3, 1871 10,000.00 

March  3, 1875 5,000.00 

June  18,1878 1,000.00 

March  3, 1879 1,000.00 

Juno  14,1880 5,000.00 

March  3, 1881 2,500.00 

AuguBt2,1882 35,000.00 

July5,1884 20,000.00 

Augu8t5,1886 26,250.00 

August  10, 1888 45,000.00 

September  19, 1890 25, 000.00 

July  13, 1892 25,000.00 

August  17, 1894 15,000.00 

Total 609,828.40 


PRESENT  WORKS. 

The  piers  which  define  and  maintain  the  channel  are  formed  of  cribs  ot 
timber,  20  feet  wide  and  30  feet  long,  sank  end  to  end  in  as  close  con- 
tact as  practicable  by  filling  with  loose  stone. 

The  cribs  forming  the  original  work  were  built  of  logs  hewed  flat,  and 
were  allowed  to  settle  into  the  natural  sand  bottom  upon  which  they  were 
placed,  each  crib  having  2  to  4  oak  guide  piles  driven  on  each  side  of  it 
to  keep  the  crib  in  line  while  settling  into  the  sand.  A  continuous  timber 
superstructure  was  then  built  upon  the  cribs  for  the  full  width  of  20  feet 
and  3  to  5  feet  in  height  above  mean  lake  level.  The  whole  was  then 
filled  with  loose  stone  and  decked  with  3-inch  plank.  The  cribs,  being 
below  water  and  not  subject  to  decay,  were  built  of  hemlock  timber, 
fastened  together  with  tie  heads  and  driftbolts,  while  the  continuous 
superstructure  was  built  of  white-pine  timber  and  plank,  similarly  fas- 
tened.   The  latter  has  a  life  of  about  15  years. 

(i)  West  pier, — This  has  a  total  length  of  3,622  feet,  in  addition  to  a 
shore  return  of  137  feet.    It  is  composed  of  the  following  parts: 

Section  A,  from  the  shoulder  angle  of  the  return  at  the  shore  line  of 
1829, 554  feet  northward  toward  the  lake.  It  was  built  in  1829  and  last 
repaired  in  1867.  Owing  to  the  fact  that  the  shore  line  has  advanced 
beyond  it,  further  repairs  are  not  considered  necessary. 

Section  B,  564  feet  long,  built  in  1829-1834  and  last  repaired  in  1885 
by  the  Ontario  Beach  Improvement  Company,  by  whom  it  is  used  as  a 
wharf.    It  is  within  the  present  shore  line. 

Section  0, 1,402  feet  long,  built  in  1829-1834  and  last  repaired  in 
1887-88. 

Section  D,  235  feet  long,  built  in  1829-1834,  and  last  repaired  in  1891. 

Section  E,  303  feet  long,  built  in  1883;  not  since  repaired. 

Section  F,  365  feet  long,  built  in  1893;  not  since  repaired. 

(2)  East  pier.— Thi^  has  a  total  length  of  2,896  feet  in  addition  to  an 
abandoned  shore  connectipn  402  feet  in  length,  upon  which  the  super- 
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stracture  has  not  been  removed  since  its  original  construction  in  1829- 
1834  and  whicb  is  now  destroyed  to  nearl}^  tbe  level  of  tbe  surrounding 
bottom,  only  its  guide  piles  sbowing  above  low  water.  Tbe  widtb  was 
originally  20  feet  tbrougbout,  tbe  substructure  being  of  separate  cribs 
and  tbe  superstructure  of  continuous  timber  work,  similar  in  detail  to 
tbe  west  pier.    It  is  composed  of  tbe  following  parts : 

Section  A,  325  feet  long,  measured  toward  tbe  lake,  built  in  1829-1834; 
last  repaired  in  1867.  It  is  well  witbin  tbe  sbore  line,  and  furtber 
rei)airsby  tbe  United  States  are  not  considered  necessary.  Tbe  super- 
stroctare  was  renewed  in  1894  by  tbe  Summerville  Beacb  Improvement 
CompaDy. 

Section  B,  100  feet  long,  built  in  1829-1834;  last  repaired  in  1887  by 
United  States  Life-Saving  Service,  of  whose  station  it  forms  tbe 
water  front. 

Section  C,  225  feet  long,  built  in  1829-1834;  last  repaired  iu  1889. 

Section  D,  797  feet  long,  built  in  1829-1834;  last  repaired  in  1886-87, 

Section  £,995^  feet  long,  built  in  1829-1834,  and  last  repaired  iu  1890. 

Section  F,  303  feet  long,  built  in  1883,  and  not  since  repaired. 

Section  G,  150^  feet  long,  built  in  1884-85,  and  not  since  generally 
repaired. 

CHANNEL. 

Tbe  original  project  of  1829  proposed  to  obtain  a  cbannel  480  feet 
wide  and  12  feet  deep,  protected  by  parallel  jetties,  and  extending  from 
deep  water  witbin  tbe  moutb  of  river  to  deep  water  in  tbe  lake.  It  was 
entirely  successful;  tbe  cbannel  was  formed  and  maintained  witb  tbe 
desired  deptb  by  tbe  scouring  action  of  the  river  alone  from  tbe  time 
of  building  tbe  jetties  in  1829. 

But  in  1881,  iu  compliance  witb  tbe  increasing  demands  of  commerce, 
it  was  proposed  to  secure  and  maintain,  by  extending  tbe  jetties  and 
^^iig)  A  cbannel  15  feet  deep  at  extreme  low  water.  No  dredging 
tad  ever  been  necessary  to  maintain  tbe  12-foot  deptb.  In  pursuance 
of  this  enlarged  project  some  1,220  feet  of  jetties  bave  been  built,  wbicb, 
liowever,  does  not  extend  tbem  to  tbe  required  depth  in  tbe  lake,  and  a 
^ge  amount  of  dredging  has  been  done. 

xhe  first  dredging  was  done  in  1888,  and  it  was  continued  as  means 
were  provided  until  the  fall  of  1892.  About  270,000  cubic  yards  of 
material,  mostly  sand,  were  removed,  and  a  channel,  380  feet  wide 
thronghont  and  not  less  than  15  feet  deep  at  extreme  low  water,  was 
fcnned  between  the  jetties.  Fifty  years'  experience  had  conclusively 
shown  that  the  river  could  not  of  itself  remove  this  material. 

When  it  was  removed  by  dredging  it  remained  to  be  seen  whether  tbe 
<^nrrent  would  be  sufficient  to  keep  it  from  filling  up  agaiu.  The  results 
of  the  survey  of  1894  seem  to  answer  this  question  in  tbe  negative.  The 
Genesee  River  had  been  subject  to  an  unusual  flood  in  the  spring.  It 
overflowed  its  valley,  eroded  its  banks  extensively,  and  even  shifted  its 
channel  in  places.  Consequently  its  water  was  loaded  witb  silt,  a  part 
of  which  it  deposited  in  the  jetty  cbannel,  and  a  very  material  shoaling 

resulted. 
The  fill  amounted  to  more  than  4  feet  in  places,  and  the  channel  was 

seriously  impaired.    The  quantity  of  material  deposited  betweeu  tbe 

jetties  was  not  leas  than  60,000  cubic  yards. 
In  September,  1894,  dredging  was  resumed  with  the  United  States 

plant,  and  by  the  end  of  the  season  about  38,000  cubic  yards  of  tbe 

deposit  had  been  removed,  thus  restoring  tbe  depth,  but  not  tbe  widtb 

of  tbe  cbannel.    After  tbe  spring  freshets  of  1895  It  was  found  that 

this  new  channel  was  considerably  impaired. 
ENo  95 200 


3186      REPORT  OP  THE   CHIEF   OP  ENGINEERS,  U.  8.  ARMY. 

Id  view  of  tbe  fact  that  this  is  a  silt  bearing  stream  for  at  least  two* 
or  three  inonths  of  the  year,  and  has  very  little  current  for  the  remain- 
ing nine  or  ten  months,  it  would  perhaps  be  too  much  to  expect  that  iw- 
15-foot  channel  as  wide  as  330  feet  could  be  maintained  without  period- 
ical dredging.    The  1881  project  is  silent  upon  this  point. 

The  river  above  the  drawbridge,  where  its  condition  is  remarkably 
stable,  has  a  width  of  about  300  feet,  a  maximum  depth  of  about  27 
feet  at  the  present  stage  of  water,  and  an  average  depth  of  something 
over  17  feet,  and  an  area  of  cross  section  of  about  5,500  square  feet. 
This  shows  how  large  a  channel  the  river  can  create  and  maintain  for 
itself.  The  channel  between  the  jetties  had,  after  dredging,  an  area  or 
cross  section  of  about  7,500  square  feet.  Filling  in  would  seem  inevi- 
table if  the  river  brings  down  much  silt. 

It  seems  necessary,  therefore,  to  decide  now  whether,  in  order  to 
carry  out  the  existing  project,  resort  shall  be  had  to  periodical  dredg- 
ing, or  to  some  suitable  contraction  of  tbe  channel  between  the  jetties 
by  the  construction  of  spurs,  as  was  done  at  the  South  Pass  of  the 
Mississippi  River  and  elsewhere. 

OPERATIONS. 

The  United  States  dredging  plant  was  docked  and  repaired,  and  on 
the  18th  of  September  was  sent  to  Charlotte,  where  it  arrived  tbe  same 
day. 

It  was  proposed  to  form  a  cut  16  feet  deep  and  150  feet  wide,  and 
midway  between  the  jetties.  It  was  estimated  that  this  work  would 
require  the  removal  of  about  60,000  cubic  yards  of  river  silt,  place 
measurement. 

Tbe  dredge  was  employed  upon  this  work  until  December  20,  when 
the  winter  weather  compelled  the  suspension  of  work  till  spring.  The 
plant  was  laid  up  at  Charlotte,  in  the  care  of  a  watchman.  During* 
the  time  it  was  employed  the  dredge  removed  38,000  cubic  yards  of 
material. 

In  the  spring  tbe  dredge  was  supplied  with  a  new  set  of  spuds  and 
otherwise  put  in  order,  and  the  work  in  the  channel  was  resumed  oa 
the  18th  of  April  and  continued  until  tbe  end  of  tbe  fiscal  year.  Dur- 
ing this  period  29,650  cubic  yards  of  material  was  removed,  makinflr 
67,650  cubic  yards  in  all.  This  apparently  exceeds  the  estimatea 
amount,  which  was  60,000  cubic  yards,  but  the  discrepancy  is  mainly 
due  to  the  difference  between  measurement  in  place  and  measurement 
in  the  scow. 

There  has  been  expended  for  dredging  during  the  fiscal  year 
$6,470.94;  for  care  and  repair  of  plant,  $1,066.24;  for  engineering  and 
office  expenses,  $925.60;  for  services  of  watchman  on  jetties,  for  read- 
ing the  gauge,  and  for  the  collection  of  commercial  statistics,  $600. 

REMARKS. 

I  would  recommend  that  tbe  jetties  be  extended,  according  to  the 
project,  to  tbe  15-foot  contour  as  rapidly  as  the  means  provided  will 
allow,  and  I  would  also  recommend  that  the  method  of  maintaining  the 
prescribed  depth  of  16  feet  at  low  water  between  them  be  fully  consid- 
ered and  made  the  subject  of  a  definite  project.  The  choice  must  be 
between  i)eriodical  dredging  and  channel  contraction,  for  tbe  present 
width  is  so  great  tbat  tbe  river  current  can  not  of  itself  maintain  the 
required  depth  of  15  feet 
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It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
orastracted  some  7,057  linear  feet  of  jetty  work  at  this  place,  of  which 
4,975  isyalaable  and  necessary  to  the  maintenance  of  the  harbor.  The 
rest  of  it  has  been  absorbed  by  the  advance  of  the  shore  line,  and  far- 
^rrepairs  will  probably  not  be  required.  Five  thousand  feet  of  jetty, 
in  nmnd  numbers,  therefore,  must  be  kept  in  good  order.  As  elsewhere 
explaioed,  it  is  composed  of  timber  cribs  filled  with  stone.  The  part 
that  is  below  the  general  level  of  the  water  is  not  subject  to  dec^iy,  and 
only  needs  repairs  when  it  is  damaged  by  collisions  or  storms— acci- 
dents of  infrequent  occurrence. 

^  But  the  timber  that  is  above  water,  and  which  forms  the  superstruc- 
tore,  is  in  a  situation  very  unfavorable  to  its  durability.  Its  useful  life 
is  from  twelve  to  fifteen  years..  It  is  not  wholly  decayed  at  the  end  of 
this  period,  but  it  ought  to  be  renewed  before  its  strength  is  too  much 
impaired,  otherwise  it  might  give  way  in  a  severe  storm  and  great  dam- 
age result  to  the  whole  structure.  The  cost  of  the  superstructure  of 
the  kind  used  here  is  about  $11  a  running  foot.  There  is  now  606  feet 
of  it  here  that  is  more  than  twelve  years  old.  It  needs  renewal,  and 
will  cost  $6,666.  This  sum  is  not  included  in  the  amount  required  to 
complete  the  existing  project. 

Kuiie  of  harbor,  Charlotte,  N.  Y.  Collection  district,  Genesee,  N.  Y.  (at  Char- 
lotte). A  fixed  llf^ht  of  the  fourth  order  on  crib  380  feet  inside  of  outer  end  of  wtst 
pier;  a  lauge  light  of  three  fixed  lights,  2  red  and  1  white,  60  feet  high,  at  inner 
od  of  west  pier.    Forts  Niagara  and  Ontario.  N .  Y. .  are  the  nearest  works  of  defense. 

Money  statement. 

Jttlj  1,1894,  balance  unexpended $2,631.64 

Amoant  appropriated  by  act  of  August  17,  1894 15,000.00 

17, 631. 64 
J«De  30, 1895,  amount  expended  during  fiscal  year 9,062.78 

July  1,1895,  balance  nnexpended 8,568.86 

Jaly  1, 1895,  outstanding  liabilities 691.56 

Wy  1, 1895,  balance  available 7,877.30 

i Amount  (estimated)  required  for  completion  of  existing  project 94, 650. 00 
Amountthat  canbeprofitably  expended  in  fiscal  year  ending  June  30,1897    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMBBCIAL  STATISTICS. 


^'^^t  a%d  departureB  of  vestela  at  Charlotte  Harbor f  New  York,  during  fiscal  yiear 

ending  June  SO,  1895, 

ARB];VALS. 


Trade  engaged  iu. 


rjl^Mw*  •^m  m  •   m   m  m  m    m   ' 

'««ifB 

Total 

^••rtcm  owned 
'^'BMlUii  owned 


Steamera. 


Num- 
ber. 

Registered 
tonnage. 

636 
190 

114,302 
82,242 

826  1        196, 544 

638 
188 


113.884 
82,660 


Sailing  veaaelB. 

B) 

Num- 
ber. 

Regiatered 
tonnage. 

Num- 
ber. 

95 
140 

55 
218 

10.264 
41.057 

273 

51. 321 

235 

18 
255 

2.081 
49,240 

161 
84 

Barges. 


Registered 
tonnage. 


30,323 
48,453 


78, 776 


55,383 
23,393 


^  total,  1,334  arriTaU;  326,641  registered  toamtge. 
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Jrrivah  and  departures  of  veeeela  ai  Charlotte  Harbor,  New  York,  etc, — Continaed. 

DEPABTURE8. 


Steamers. 

Sailing  Teasels. 

Barges. 

Trade  ennaged  in. 

Num- 
ber. 

Begisterod 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Regiatered 
tonnage. 

Home ..«.. 

e32 
118 

114.878 
80.180 

48 
224 

7,740  *         70 

25.088 

Foreign. 

43.560 

162 

55.466 

Total 

820 

194.558 

272 

• 

51.309 

241 

80,565 

Sam  total,  1,333  departures:  328,520  registered  tonnage. 

Greatest  draft  of  vessels feet . .       15 

Greatest  tonnage  of  Teasels n^istered  tonnage. .  1, 150 

Greatest  load  of  Teasels net  tons..  1,680 

jReceipts  and  shipments  by  lake  at  Charlotte  Harbor,  New  York,  during  fiscal  year  ending 

June  SO,  1895. 


Receipts. 

Shipments. 

Trade. 

Passen- 
gers. 

Mer- 
chan- 
dise. 

Poles 

and  ties. 

Posts 

and 

wood. 

Lnmber, 
etc. 

Passen- 
gers. 

Mer- 
chan- 
diae. 

Oil. 

Coal. 

Home,  on  lake ...... 

10.374 
9.905 

Net  toru. 

Net  tons. 

Net  tons. 

Net  tons. 

12.553 
7,657 

Net  tons. 
23 
102 

Net  tone. 

Net  tons. 
163,625 

Foreign,  on  lake. . . . 

56 

8,465 

5,596 

937 

M8 

206,860 

Total 

20.279 

56 

3.465 

5,596 

937 

20,210 

125 

118 

360,985 

Navigation  closed  December  8,  1894 ;  navigation  opened  April  15, 1895.  Total 
revenue  collected  at  port  dnring  fiscal  year,  $3,150. 

For  the  purpose  of  reduction  to  tons  weiglit  the  following  is  assumed,  viz:  Seven 
barrels  of  oil  equal  1  tou ;  20  crates  of  fruit  equal  1  ton ;  4  live  animals  equal  1  ton; 
1,000  feet  lumber  equal  1^  tons;  1  cord  wood  and  posts  equal  1^  tons;  12  railroad 
ties  and  poles  equal  1  tou. 


OOa. 


IMPROVEMENT  OF  HARBOR  AT  PULTNEYVILLE,  NEW  YORK. 

OBJECT. 

To  furnish  a  protected  channel  of  navigable  width  and  not  less  than 
10  feet  depth  at  the  mouth  of  Salmon  Creek,  Wayne  County,  N.  Y., 
which  is  situated  21  miles  east  of  the  Genesee  Biver. 


PROJECT. 

The  present  project  of  1872  provides  for  a  breakwater  running  330 
feet  eastward  from  the  west  side  of  the  creek,  a  west  pier  or  jetty  thence 
northward  into  the  lake,  and  an  east  pier  or  jetty  about  200  feet  east- 
ward from  the  west  pier  and  parallel  to  it;  also  a  dredged  channel 
between  the  piers  and  behind  the  breakwater  and  extending  about  400 
feet  up  the  creek. 
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After  this  work  was  done,  at  a  total  expenditure  of  $71,000,  it  was 
fooDd  that  the  waves  from  the  lake  when  driven  by  a  gale  from  the 
Borthwest  would  strike  the  east  pier  in  such  a  way  as  to  be  reflected 
upon  the  beach  within  the  harbor,  and  that  in  receding  they  would 
sweep  the  gravel  and  sand  from  the  beach  into  the  excavated  channel 
aloDg  the  harbor  side  of  the  breakwater,  where  it  would  lodge  across 
the  moath  of  the  creek. 

Accordingly,  it  was  further  proposed,  in  1884,  in  order  to  make  dredg- 
ing of  permanent  value  and  effect,  to  build  a  sand-tight  structure  5Sd 
feet  in  total  length  parallel  to  the  breakwater  and  about  100  feet  from 
it^  between  it  and  the  harbor  beach,  so  as  to  arrest  this  movement  of 
material. 

A  part  of  this  structure  was  built  in  1892. 

The  following  appropriations  have  been  made  for  this  work: 

Maj  23, 1828,  an  act  appropriating  for  snrvey  of  shore  between  Oswego  and  Char- 
lotte with  a  view  to  improvement  of  harbors $400.00 


July  11, 1870 $5,000 

JfttchS,1871 5,000 

Jniiel0,1872...v 10,000 

Mirch8,1873 10,000 

JflBa  23, 1874 10,000 

]Ui€h3,1875 10,000 

Angnst  14, 1876 3,000 

Jane  18, 1878 6,000 

]Uieh3,1879 4,000 


June  14, 1880 $3,000 

March3,  1881 2,000 

August  2, 1882 4,000 

September  19, 1890 2,000 

Jufyl3,  1892 1,000 

August  17, 1894 1,500 

Total 75,500 


PBESENT  WORKS. 

West  breakwater. — This  has  a  total  length  of  330  feet,  and  is  formed 
as  follows: 

Section  A,  from  the  west  shore  line  eastward  150  feet  in  length  and 
15  feet  in  width,  formed  by  cribs  of  flatted  round  logs  built  at  local 
expense  before  the  General  Government  undertook  the  improvement 
of  the  barbor  in  1867,  $30,000  having  been  thus  expended  before  that 
year.  It  was  last  repaired  by  the  United  States  in  1877,  but  is  now  in 
a  half-mined  condition.    It  received  some  trifling  repairs  in  1893. 

Section  B,  180  feet  long,  built  by  the  United  States  in  1871,  has  not 
since  been  repaired,  and  is  very  much  decayed  above  water  level. 

WeMi  pier. — Has  a  total  length  of  558^  feet,  and  consists  of  the  fol- 
lowing parts: 

Section  A,  222  feet  long,  built  in  1874-75,  and  not  since  repaired. 

Section  B,  93^  feet  lon^,  built  in  1880;  no  subsequent  repairs.  Sec- 
tion C,  183  feet  long,  built  in  1881,  and  repaired  slightly  in  1884.  Sec- 
tion  D,  60  feet  long,  forms  the  end  of  this  pier,  built  in  1883;  not  since 
repaired.  The  outer  end  has  been  breached  and  much  stone  has 
escaped.    It  will  soon  be  destroyed  unless  the  end  is  rebuilt. 

East  pier. — This  has  a  total  length  of  571 J  feet.  It  was  built  between 
the  years  1872  and  1880,  and  consists  of  the  following  parts: 

Section  A,  beginning  140  feet  from  the  shore  line  (at  the  end  of  a 
private  wharf,  since  destroyed)  and  extending  85A  feet  northward  into 
the  lake.    It  was  built  in  1880,  and  has  not  since  been  repaired. 

Section  B,  62  feet  long,  built  in  1877,  and  not  since  repaired. 

Section  O,  30  feet  long,  built  in  1877,  and  not  since  repaired. 

Section  D,  92  feet  long,  built  in  1872,  and  not  since  repaired. 

Section  E,  180  feet  long,  built  in  1872,  and  not  since  rejiaired. 

Section  F^  122  feet  long,  built  in  1873,  and  not  since  repaired. 
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In  all  these  sections  the  cribs  are  soand,  but  the  superstractnre  needs 
renewal,  without  which  the  whole  will  be  wrecked. 

Sheet  piling, — Of  the  structure  to  arrest  8an<l  drift  from  the  harbor 
beach  tx)  the  channel  into  the  creek,  which  was  proposed  in  1884,200 
linear  feet,  from  the  east  side  of  the  c^^eek  outlet  eastward  toward  the 
land  end  of  the  east  jetty,  was  built  in  1891-92.  The  structure  is  sand 
tight,  being  formed  of  the  Wakefield  patent  sheet  piling.  Its  oak 
wale  pieces  are  below  the  line  of  no  decay,  and  they  are  tied  back  by 
iron  rods  to  logs  buried  in  the  bottom,  upon  which  the  accretion  wilt 
probably  form,  so  that  the  structure  may  be  expected  to  be  a  per- 
manent one.  It  of  itself  produced  an  effect  in  causing  a  scour  of  the 
shoal  between  it  and  the  breakwater,  but  dredging  was  necessary  to 
make  a  navigable  channel.  Experience  shows  that  this  bulkhead  is 
not  wholly  efficient  in  its  incomplete  condition. 

Sufficient  piling  of  the  kind  used  is  now  on  hand  to  extend  the  bulk- 
head 100  feet.  It  seems  desirable  to  continue  to  extend  it,  in  accord- 
ance with  the  project,  as  rapidly  as  the  money  supplied  will  allow. 

CHANNEL.  ' 

Dredging  was  done  in  1873, 1875, 1880,  and  1893  to  secure  a  channel 
of  navigable  width  and  about  9  feet  depth  between  the  jetties  along  the 
west  breakwater  and  several  hundred  feet  up  the  creek.  The  channel 
was  not  permanent  throughout  its  length,  but  at  two  or  three  points  it 
shoalexl  rapidly,  particularly  at  the  mouth  of  the  creek,  at  the  entrance 
to  the  inner  harbor.  Here  the  depth,  in  every  case,  was  soon  reduced 
to  2  or  3  feet.  This  was  due  to  the  washing  of  sand  from  the  harbor 
beach  by  waves  that  struck  the  shore  obliquely. 

It  was  to  stop  this  drift  of  material  that  the  sand- tight  bulkhead  was 
erected.  The  fact  that  it  of  itself  caused  a  deepening  of  this  portion 
of  the  channel  encourages  the  belief  that  it  will  fully  protect  the  cut 
that  has  since  been  formed  by  dredging.  The  bulkhead,  however,  is 
hardly  long  enough,  being  only  about  200  feet  in  length,  and  there 
is  still  some  shoaling  to  the  east  of  it,  near  the  shoulder  angle  of  the 
breakwater. 

OPERATIONS. 

Operations  have  been  limited  to  the  preparation  of  a  sufficient  quan- 
tity of  tongued  and  grooved  piling,  made  under  the  Wakefield  patent, 
to  extend  the  sand^tight  bulkhead  100  feet.  The  piles  are  16  feet  long 
and  6  inches  thick,  being  formed  of  three  oak  planks  of  the  proper 
length,  and  each  12  inches  wide  and  2  inches  thick.  One  hundred  of 
these  piles  cost  $410.  There  was  also  expended  during  the  year  $55.59 
for  enginefering  and  office  expenses. 

REMARKS. 

The  entire  superstructure  of  the  works  .it  this  place  is  in  a  most 
wretched  condition.  The  marvel  is  that  it  has  held  together  so  long. 
One  thousand  four  hundred  and  sixty  linear  feet  of  piers  and  jetties 
have  been  built  here  by  the  United  States,  all  of  which  is  valuable  and 
necessary  to  the  maintenance  of  the  harbor.  As  elsewhere  explained, 
it  is  composed  of  timber  cribs  filled  with  stone.  The  part  that  is  below 
the  general  level  of  the  water  is  not  subject  to  decay  and  only  needs 
repairs  when  it  is  damaged  by  collisions  or  storms — accidents  of  infre- 
quent occurrence.    But  the  timber  that  is  above  water,  and  which  forms 
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the  saperstTQctare,  is  in  a  situation  very  unfavorable  to  its  durability. 
Its  useful  life  is  from  twelve  to  fifteen  years;  It  is  not  wholly  decayed 
St  t^e  end  of  this  period,  but  it  ought  to  be  renewed  before  its  strength 
is  too  much  impaired,  otherwise  it  might  give  way  in  a  severe  storm 
and  great  damage  result  to  the  whole  structure.  The  cost  of  the  super- 
structure of  the  kind  used  here  is  about  $11  a  running  foot. 

All  of  this  superstructure  is  more  than  twelve  years  old  and  most  ojf 
it  is  over  twenty.    It  will  cost  to  renew  it  $15,000,  in  round  numbers. 

This  sum  is  not  included  in  the  amount  given  as  required  to  com- 
plete the  existing  project. 

N«me  of  harbor,  Paltney ville,  N.  Y.    Collection  district,  Genesee,  N.  Y.    Nearest 
iiglit-boiise,  Great  Sodas,  N.  Y.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  atatetnent. 

July  1, 1894,  balance  nnexpended $24. 67 

Amoant  appropriated  by  act  of  August  17, 1S94 1, 500. 00 

1, 524. 67 
Jone  30,  1885,  amoant  expended  daring  fiscal  year ^ . . .  476. 57 

Joly  1, 1895,  balance  unexpended 1,048.10 

(Amount  (estimated )  required  for  completion  of  existing  project 7, 500. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lSS6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


ArritaU  and  yZepartures  of  vessels  at  Pultneyvillef  N,  ¥.,  during  fiscal  year  ending  June 

SO,  1896, 

AKRIVALS. 


Trade  engaged  in. 


EooM,  on  lake . . 
rordgn,  OD  lake 


Totals 


AaMricaa  owned. 
C:Awt»Aimwt  owned . 


Steamers. 


Num- 
ber. 


9 
~9 


Registered 
tonnage. 


Smn  total,  38  departures ;  1,437  registered  tonnage. 

Gnatest  draft  of  veMel 

Greatest  tonnage  of  vessel 

Gnatastload  of  veaael  (lumber  and  mercbandise). . . 


734 


734 


734 


Sailing  vessels. 


Num> 
ber. 


20 
9 


29 


13 
16 


Registered 
tonnage. 


411 
292 


703 


402 
301 


8iun  total,  38  arxivala;  1,437  registered  tonnage. 

DEPARTURES. 

• 

Hnn  on lakft   r.,. 

9 

734 

13 
16 

29 

403 

fawwAan   An  lake ....r,    ..,r...... 

301 

Total : 

9 

734 

703 

reglsten^d  tonnage..  70 
...tons..  75 


d 
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BcceipU  and  ekipmenis  by  lake  at  PuUneyville  Harbor ^  New  York,  during  JUcal  year 

ending  June  SO,  1896. 


- 

Receipts. 

Shipments. 

Trade. 

Pssflen- 
gera. 

Merchan- 
dise. 

Net  Tons. 
10 
10 

Lamber. 
etc. 

Poet  and 
wood. 

Passen- 
gers. 

Pmit. 

Merchan- 
dise. 

Home. on  lake. 

238 

Tons. 

Tons* 

,^ 

8 
15 

Tons. 

Foreisn.  on  lake 

69 

254 

Total 

238 

20 

69 

254 

48 

« 

23 

For  the  pnrpose  of  reduction  to  tons  weight,  the  following  is  assnmed.  viz :  Seven 
barrels  of  oil  equal  1  ton ;  1,000  feet  of  lumber  equal  1^  tons;  20  crates  of  fruit  equal 
1  ton;  12  railroad  ties  and  poles  equal  1  ton;  1  cord  wood  and  posts  equal  1^  tons;  4 
live  animals  equal  1  ton. 

Navigation  closed  November  13, 1894 ;  navigation  opene4l  May  16, 1895. 


OO3. 

IMPROVEMENT  OP  HARBOR  AT  GREAT  SODUS  BAY,  NEW  YORK. 

OBJECT. 

To  secare  a  navigable  channel  from  Lake  Ontario  to  Great  Sodas 
Bay  with  a  depth  of  15  feet. 

Great  Sodas  Bay  is  5  miles  long,  2  to  3  miles  wide,  is  deep  and  land- 
locked, and  is  situated  midway  between  Oswego  and  the  Genesee  liiver. 
It  U  the  coal-bhipping  port  on  Lake  Ontario  for  the  Pennsylvania  Bail- 
road. 

PROJECT. 

1838. — To  contract  the  entrance  to  Great  Sodas  Bay  to  470  feet  by 
breakwaters  extending  from  east  and  west  shores  and  to  define  and 
protect  a  channel  470  feet  wide  by  piers  extending  to  deep  water  in 
Lake  Ontario. 

188J^, — To  extend  the  piers  to  the  15-foot  carve  in  the  lake  and  to 
dredge  the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

The  following  appropriations  have  been  made  for  this  work: 

May  23, 1828,  an  act  appropriating  for  survey  of  shore  between  Charlotte  and 
Oswego  with  a  view  to  improvement  of  harbors $400. 00 


March  2, 1829 $12,500.00  1 

March  3, 1829 15,280.00 

March  2, 1831 17,450.00 

February  24, 1832 17,000.00 

March  2, 1833 15,000.00 

June28,  1834 15,000.00 

March  3, 1835 11,790  00 

July  2, 1836 12,600.00 

March  3, 1837 12,000.00 

July  7, 1838 10,000.00 

June  11,  1844 5,000.00 

August  20,  1852 10,000.00 

June23,  1866 53,151.80 

March  2, 1867 80,000.00 

July  11. 1870 5,000.00 

June  10, 1872 15,000.00 


June  23, 1874 $15,000.00 

March  3, 1875 10,000.00 

August  14,  1876 5,000.00 

June  18,  1878 5,000.00 

March  3,  1879 2,000.00 

June  14,  1880 3,000.0a 

March  3, 1881 5,000.00 

August  2,  1882 25,000.oa 

July  5, 1884 10,000.00 

Augusts,  1886 16,875.00 

August  10,  1888 24,000.00 

September  19,1890 10,000.0O 

July  13, 1892 15,000.00 

August  17,  1894 15,000.00 


Total 467,646.80 
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PRESENT  WORKS. 

The  prqiect  has  been  completed,  except  that  the  east  jetty  lacks  800 
feet  of  reaching  the  curve  of  15  feet  at  extreme  low  water,  and  that 
the  channel  lias  not  been  dredged  to  15  feet  for  its  fall  width. 

The  dredging  formeily  done  at  this  place  (which  has  been  quite  large 
ID  amount)  was  all  done  parallel  to  and  near  the  west  jetty.  The  drift- 
ing sand  upon  this  side  of  the  jetties  has  formed  an  enormous  deposit, 
building  out  the  shore  m  front  of  the  west  breakwater  and  against  the 
west  jetty.  This  sand  is  carried  over  the  jetty  by  the  wind,  and  per- 
haps through  it  to  some  extent  by  the  waves,  and  in  this  manner  has 
found  its  way  to  tbe  channel. 

It  is  estimated  that  not  less  than  142,000  cubic  yards  of  sand  was 
carried  into  the  space  between  the  jetties  from  1870  to  1892.  Most  of 
the  Rand  falls  near  the  west  jetty  at  its  inner  end.  Therefore  the  dredg- 
ing done  last  year  was  upon  a  line  crossing  the  channel  diagonally  from 
tbe  outer  end  of  the  west  jetty  to  the  inner  end  of  the  east  one.  It  is 
found  that  this  work  is  more  permanent. 

Tbe  piers  and  jetties  which  contract  the  entrance  and  define  and 
shelter  the  channel  were  originally  built  in  1829-1834.  They  were 
started  from  the  west  and  east  sides  of  the  entrance,  naturally  about 
4,000  feet  wide,  and  were  extended  toward  the  center,  where  they  were 
continued  northward  by  parallel  jetties, 470  feet  apart  across  the  8- foot 
bar,  from  deep  water  in  the  bay  to  deep  water  in  the  lake. 

These  piers  and  jetties,  defining  and  sheltering  the  channel,  were  built 
in  1829-1834,  and  were  composed  of  cribs  of  timber,  each  18  feet  wide 
and  30  feet  long,  sunk  end  to  end  upon  the  natural  sand  and  gravel 
bottom  in  as  close  contact  as  practicable  by  filling  them  with  loose 
stones. 

The  cribs  were  formed  of  logs  hewed  flat,  framed  together  and 
bolted  with  iron  driftbolts  and  wooden  treenails.    They  appear  to  have 
had  floors  of  slabs,  and  were  allowed  to  settle  into  the  natural  sandy 
bottom  for  part  of  the  season  t^efore  building  upon  them  the  continuous 
saperstructure  of  hewed  timber,    These  old  cribs,  in  part  or  whole,  are 
still  in  place  and  are  sound  below  mean  water  level. 
The  difiTerent  portions  of  the  work  may  be  described  as  follows: 
West  breakwater, — This  has  a  total  length  of  2,200  feet.    It  was 
built  18  feet  wide,  with  a  superstructure  of  same  width,  in  1829-1834. 
The  cribs  were  each  18  feet  wide  and  30  feet  long,  and  starting  at 
the  beach  line  gradually  increased  in  depth  to  8  feet,  where  they 
joined  the  jetty. 

Section  A,  1,693  feet  long  from  the  west  shore  eastward,  built  in 
1B29-1834,  has  never  been  repaired  and  was  long  since  covered  by  the 
^retion  of  the  beach,  and  its  maintenance  is  now  unnecessary. 

Section  B,  241  feet  long,  built  in  1829-1834.  It  has  never  been 
^paired  by  the  United  States  and  its  condition  is  the  same  as  the  pre- 
ying section.  Its  superstructure  was,  however,  repaired  by  the 
o^ner  of  the  adjacent  land  in  1888. 

Section  C,  266  feet  long,  built  in  1829-1834  and  last  repaired  in 
W77-78. 

West  jetty.— This  is  1,580  feet  long  and  is  18  to  20  feet  wide,  as 
follows: 

Section  A,  from  the  shoulder  angle  northward,  975  feet,  built  in 
U2ft.i834^  and  last  repaired  in  1877  and  1880. 
Section  B,  285  feet  long,  built  in  1829-1834,  and  last  repaired  in  1889. 
Section  C,  134  feet  lon^r,  hailt  in  1869^  and  lost  repaired  in  18^9, 
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Section  D,  1S5  feet  long,  bailt  in  1883.  It  has  received  no  general 
repairs  since,  but  in  1891  it  was  renewed  at  the  onter  end  in  conse- 
quence oi'  injuries  it  had  received  from  a  barge  striking  it. 

East  breakwater, — This  has  a  total  length  of  1,651  feet  from  Charles 
Pointy  on  the  east  side  of  the  bay,  westward  to  join  the  east  jetty,  it 
is  made  up  as  follows : 

Section  A,  from  Charles  Point  westward  215  feet,  built  in  1884,  and 
not  since  repaired. 

Section  B,  511  feet  long,  built  in  1829-1834,  and  last  repaired  in 
.1887-88. 

Section  C,  415  feet  long,  built  in  1829-1834,  and  last  repaired  in 
1887-«8. 

Section  D,  172  feet  long,  built  in  1829-1834,  and  last  repaired  in  1894. 

Section  E,  264  feet  long,  built  in  1829-1834,  westward  81  feet,  repaired 
in  1891,  the  remainder  in  1894. 

Section  F,  74  feet  long,  to  east  jetty,  built  in  1829-1834,  and  last 
repaired  in  1891. 

Hast  jetty. — ^This  is  1,294  feet  long,  from  its  junction  with  the  east 
breakwater  northward  to  the  lOJ-foot  curve  of  extreme  low  water  in 
the  lake.    Its  details  areas  follows: 

Section  A,  from  the  angle  of  the  breakwater  440  feet  northward, 
built  in  1829-1834,  and  last  repaired  in  1891. 

Section  B,  500  feet  long,  built  in  1834,  last  repaired  in  1890. 

Section  C,  154  feet  long,  built  in  1883,  and  not  since  repaired. 

Section  D,  200  feet  long,  built  in  1885^  and  not  since  repaired. 

In  1B77  50  running  fleet  of  sheet  piling  was  driven  along  the  west 
jetty  northward  from  a  point  150  feet  north  of  the  shoulder  angle  with 
a  view  to  make  it  sand-tight  In  1887-88  this  work  was  extended  612 
feet.  It  all  consists  of  4  by  12  inch  oak  plank,  20  feet  long,  strength- 
ened by  a  6  by  12  inch  oak  wale  piece,  bolted  through  into  the  crib 
timbers. 

To  arrest  sand  movement  into  the  channel  there  was  also  built  in 
1877  and  1880  upon  the  west  sand  beach,  where  it  has  formed  again 
against  the  west  jetty,  a  system  of  oveflapping  sand-catch  fences  of  a 
total  length  of  760  feet.  These  fences  have  been  effective,  but  they 
can  not  be  maintained  beyond  high- water  line,  and  there  is  generally  a 
wide  space  of  sand  between  them  and  the  water,  from  which  the  pre- 
vailing westerly  wind  blows  the  sand  across  the  jetty.  This  is  the 
source  from  which  comes  a  considerable  portion  of  the  sand  which  tends 
to  refill  the  channel. 

These  fences  are  not  very  durable  and  are  troublesome  to  keep  in 
repair,  and  an  effort  has  been  made  to  induce  a  growth  of  willow  treed 
which  will  in  time  take  the  place  of  the  fences.  About  800  good-sized 
trees  were  planted  in  the  spring  of  1893.  A  recent  inspection  shows 
that  they  are  nearly  all  alive  and  have  made  good  growth. 

CHANNEL. 

i^^.— The  space,  470  feet  wide,  between  the  jetties  had  a  natural 
depth  of  8  feet  in  October,  1829.  This  was  the  actual  depth  at  that 
time,  when  the  water  level  must  have  been  at  least  1  foot  and  was  prob- 
ably 2  feet  above  extreme  low  water,  this  being  the  average  stage  of 
lake  level  at  this  time  of  year.  Ho  plane  of  reference  of  lake  level  was 
established  until  1838,  when  the  present  accepted  extreme  low- water 
level  was  determined  at  Oswego  and  fixed  as  the  zero  of  the  gauge, 
wboae  readings  have  since  been  daily  observed  in  feet  and  hundredths 
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above  this  zero.  The  record  of  chanDel  depths  in  the  various  reports 
are  much  confased  during  recent  years  as  well  as  formerly  by  variously 
stating  the  depths  as  at  ordinary  low-water  level,  or  at  ordinary  water 
level,  or  as  the  actual  depth  at  a  given  date.  In  this  report  all  such 
reference  will  be  reduced  to  the  plane  of  extreme  low-water  level  with- 
out comment. 

1836.— The  first  dredging  was  done  at  Great  Sodus  Harbor  in  1836 
and  was  continued  during  1837  and  1838,  $45,390  being  thus  expended. 
1838. — The  result  was  to  form  a  channel  100  feet  wide,  1,500  feet  long, 
with  11^  feet  depth,  by  removing  about  30,000  cubic  yards  of  gravel  and, 
sand. 

1844. — In  August,  1844,  this  channel  was  found  to  have  shoaled  to  9 
feet  depth. 

1836. — The  next  dredging  was  done  in  1856,  when  6,233  cubic  yards 
of  sand  was  removexl,  at  a  cost  not  stated. 

1867. — Nothing  more  was  done  until  1867,  when  renewal  of  the  jetty 
was  begun  and  dredging  was  done  under  its  shelter;  9,200  cubic  yardis 
were  then  dredged,  at  24  cents  per  cubic  yard. 

1668-69, — The  dredging  was  continued  in  1868  and  1869,  completing 
a  channel  by  removing  about  40,000  cubic  yards  additional. 

1870.— In  1810  the  sand  had  again  drifted  into  this  200  foot  channel 
to  such  an  extent  as  to  reduce  it  to  8  feet  depth  for  its  west  half  and  4 
to  5  feet  depth  for  its  east  half,  the  undredged  eastern  270  feet  of  the 
space  between  the  jetties  varying  from  2  feet  at  the  inner  end  to  7  feet 
at  the  outer  end. 

1873. — In  1873  19,000  cubic  yards  of  sand  was  removed,  at  35  cents 
per  cubic  yard,  measured  in  position,  again  making  the  cbannel  9  feet 
deep  for  150  feet  next  the  west  jetty,,  and  this  was  continued  in — 

1874. — By  removing  44,977  cubic  yards  of  sand,  at  22j  cents  per 
cubic  yard  scow  measurement,  and  again  making  the  200  toot  channel 
9  to  11  feet  deep. 

1881. — ISo  further  dredging  was  done  until  1881,  when  the  channel 
had  again  shoaled  to  a  governing  depth  of  8  feet,  and  dredging  was 
resumed. 

1882.— During  1881  and  1882  42,050  cubic  yards  was  removed,  at 
23  cents  per  cubic  yard,  in  scows,  making  a  channel  2.300  feet  long, 
120  feet  wide  next  the  west  jetty,  and  11 J  feet  deep. 

1866. — In  1886  dredging  was  again  needed  and  13,224  cubic  yards 
were  removed,  at  16  cents  per  cubic  yard,  making  a  channel  50  feet  wide 
and  12  feet  deep. 

1887. — In  1887  the  depth  was  again  reduced  to  9  feet  and  a  centrif- 
ugal pump  was  employed  to  take  the  sand  from  the  channel  and  deliver 
it  on  the  other  side  of  the  west  jetty.  Thirteen  thousand  cubic  yards 
of  sand  were  thus  removed,  at  12^  cents  per  cubic  yard,  making  10^  feet 
depth  for  50  feet  width. 

1889-90. — In  1889  and  1890  a  dipper  dredge  was  again  employed; 
40,942  cubic  yards  of  sand,  gravel,  and  cobblestones  were  removed,  at 
18  cents  per  cubic  yard,  scow  measurement,  and  a  navigable  channel 
was  again  made  100  feet  in  width,  2,000  feet  long,  and  15  feet  deep, 
located  30  feet  from  the  west  jetty. 

189Z— hi  1892  this  cut  had  again  shoaled  to  8?  feet,  and  the  United 
States  dre<Iging  plant  was  employed  during  the  month  of  June  in 
deepening  it.  Eleven  thousand  two  hundred  and  nineteen  cubic  yards 
of  sand  were  removed  at  this  time. 

1893 — Daring  the  fiscal  year  ending  June  30, 1894, 94,071  cubic  yards 
have  been  removed  along  the  new  line  hereafter  described ;  50,106  cubic 
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yards,  scow  measarement,  was  dredged  under  coDtract,  at  11^  cents  per 
cubic  yard,  and  the  remainder  by  the  plant  owned  by  the  United  States 
at  about  the  same  actual  cost. 

AH  of  this  serves  to  show  that  the  channel  has  been  a  troublesome 
one  to  maintain,  and  this,  as  before  stated,  has  been  largely  due  to  the 
extensive  beach  to  the  westward,  from  which  the  sand  is  carried  by 
the  wind  over  the  jetty  and  dropi>ed  into  the  channel.  A  comparison 
of  the  results  of  a  survey  made  in  1870  with  those  of  another  similat 
survey  made  in  1892  by  the  same  assistant  engineer  indicates  that  not 
,  less  than  142,000  cubic  yards  of  sand  has  found  its  way  into  the  chan- 
nel in  this  manner.  This  would  be  at  the  rate  of  about  6,500  cubic 
yards  a  year,  which  does  not  seem  an  unreasonable  amount  to  one  who 
has  seen  the  clouds  of  sand  that  are  lifted  by  every  westerly  gale.  In 
1877-1880  sand  fences  were  erected  to  stop  this  drift.  They  have  no 
doubt  been  of  considerable  service,  but  it  has  not  been  possible  at  all 
times  to  keep  them  in  thorough  repair  and  they  are  not  sufficient  in 
extent  to  entirely  effect  their  purpose. 

In  1893  about  800  good- sized  willow  trees  were  planted,  and  it  is 
hoped  that  as  they  grow  they  will  prove  much  more  durable  and  effi- 
cient than  the  sand  fences. 

Owing  to  this  tendency  of  the  channel  to  fill  up  near  the  inner  end 
of  the  west  jetty,  all  dredging  subsequent  to  1892  has  been  upon  a  line 
that  runs  diagonally  fi*om  the  outer  end  of  the  west  jetty  to  the  inner 
end  of  the  east  one, 

OPERATIONS. 

Under  the  approved  project  the  superstructure  has  been  renewed  on 
355  feet  of  the  east  breakwater,  being  that  portion  known  as  Section 
D,  172  feet  long,  and  the  eastern  183  feet  of  Section  E.  The  parapet 
form  was  used  on  all  but  the  most  easterly  10  feet,  where  the  low  form 
was  used  to  join  with  the  work  of  1878. 

The  work  was  done  by  hired  labor.  It  was  begun  on  the  20th  of  Sep- 
tember and  finished  at  the  end  of  November.  It  cost  for  filled  work — 
that  is  to  say,  for  everything  except  engineering  and  office  expenses — 
$3,305.55,  or  at  the  rate  of  $9.28  per  running  foot.  The  dredging 
plant  was  also  docked  for  the  first  time  since  it  was  built  in  1891  and 
thoroughly  repaired.  The  cost  being  defrayed  from  the  appropriations 
for  improving  the  harbor  at  Charlotte  and  Great  Sodus  Bay  in  equal 
proportions :  The  amount  from  this  appropriation  being  $994.36. 

The  total  expenditure  from  this  appropriation  for  office,  engineering 
contingencies,  traveling  expenses,  etc.,  was  $1,247.42. 

REMARKS. 

In  regard  to  this  channel  I  think  that  the  piers  should  be  extended 
to  the  15-foot  depth  as  rapidly  as  possible,  and  the  channel  should  be 
dredged  to  its  full  width  in  the  manner  before  described. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  6,725  linear  feet  of  jetties  and  breakwaters  at  this 
place,  of  which  4,800  feet  is  valuable  and  necessary  to  the  maintenance 
of  the  harbor.  The  rest  has  been  absorbed  by  the  advance  of  the  shore 
line,  and  further  repairs  to  it  will  probably  not  be  required. 

Six  thousand  eight  hundred  feet  in  round  numbers,  of  jetty  work, 

therefore,  must  be  kept  in  good  order.    As  elsewhere  explained,  it  is 

composed  of  timber  cribs  filled  with  stone.    The  part  that  is  below 

water  is  not  subject  to  decay  and  only  needs  repairs  when  it  is  injured 

by  colliaioDs  or  storms,  accidents  of  infrequent  occurrence. 
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Bat  the  timber  which  is  above  water  aod  which  forms  the  super- 
itraetare  is  in  a  sitaation  very  nnfavorable  to  its  durability.  Its  useful 
fife  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed  at  the  end 
of  this  period,  but  it  ought  to  be  renewed  before  its  strength  is  too 
maeh  impaired,  otherwise  it  is  liable  to  give  way  in  a  severe  storm  and 
great  damage  result  to  the  whole  structure. 

Theeo8tof  the  superstructure  of  the  kind  used  here  is  about  $11  a 
nwDiog  foot.  There  is  now  1,581  feet  of  it  here  that  is  from  eleven  to 
eighteen  years  old.  It  needs  renewal  now,  and  will  cost  $18,000.  This 
SOU]  18  not  included  in  the  amount  required  to  complete  the  existing 
project 

Name  of  harbor,  Great  Sodas  Bay,  New  York.  Collection  district,  Oswego,  N.  Y. 
Kflirest  light-boaae,  Big  Soduti,  New  York;  a  fixed  white  light  of  the  fourth  order, 
Taried  hy  a  white  flash  every  two  miuntes,  on  a  bluff  three- fifths  mile  west  of  the 
eBtrance  to  the  bajjr ;  a  fixed  white  lieht  of  the  sixth  order,  ISO  feet  inside  of  the  out«r 
ead  of  the  west  pier,  and  a  fixed  red  light  of  the  sixth  order,  at  elbow  of  west  pier, 
ffeuest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement. 

July  1,  ISM,  balance  unexpended $31.99 

imoant  appropriated  by  act  of  August  17, 1894.... 15,000.00 

15, 031. 99 
June  30, 1896,  amount  expended  during  fiscal  year 5, 547. 33 

Joly  1, 18S6,  balance  unexpended ^ 9,484.66 

IAmonnt  (estimated)  required  for  completion  of  existing  project 28, 000. 00 
Amoan t  that  can  be  profitably  expended  m  fiscal  year  ending  J  une  30, 1897    28, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  aBd  of  snndry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 


JfTtvaU  and  departures  of  ve$$el8  at  Great  Sodue  Harbor,  New  York,  during  fiecal  year 

ending  June  SO,  1895, 


ARRIVALS. 


Trade  engaged  in. 


-       .  -  -   - 

HonM.  on  lake... 
Foreign,  on  lake. 

Total 

Aaeriean  owned 
Canadian  owned. 


Steamers. 


Nam* 
ber. 


94 
13 


107 


87 
20 


Registered 
tonnage. 


5.700 
774 


G.474 


5,359 
1,115 


Sailing  vessels. 


Num- 
ber. 


51 
24 


75 


47 
28 


Registered 
tonnage. 


2.304 
3,515 


5,819 


1.611 
4,208 


Barges. 


Num- 
ber. 

Registered 
tonnage. 

28 

47 

9,122 
18,580 

75 

27,702 

14 
60 


3.674 
23,938 


Sum  total,  238  arriTala;  30,765  registered  tonnage. 

DEPARTURES. 


BoBM  on  lake. 

87 
20 

5,359 
1,115 

47 
28 

1,611 
4,208 

14 
60 

3,674 
23,938 

Forein  on  lAke ................... 

Total 

107 

0,474 

75 

5,810 

74 

27.612 

Sam  total,  237  departures;  39,666  registered  tonnage. 

Greatest  draft  of  vemel feet..       12 

Greateet  tonnage  of  Teoaei registered  tonnage..      541 

GnateatkNMlof  vMaei netiona..  \,^U 


J 
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Bteoipt9  and  shipmenU,  Great  8odu9  ISarboVy  Ntw  York,  during  Ji§cal  year  ending  June 

SO,  1895, 


Keceipta. 

Shipoienta. 

Trade. 

Paasen- 
gers. 

Graiu. 

Poles  aod 

railroad 

lies. 

Lumber. 

Paaaen- 
gera. 

Coal. 

PoaUaDd 
wood. 

Home,  on  lake 

2,004 

Xettona. 

85 
620 

Tons. 

Tons. 

2,071 

Net  (ons.   Net  tons. 

12  601   •                 37A 

Foreien.on  lake 

170 

201 

fl3.11ii 

1         1  — -_ 

Total 

2.004 

705 

170 

201 

2.071   i       7IL0IB  :                S7A 

w  -^    —— w 

1 

Navigation  closed  November  29, 1894 ;  navigatioD  opened  April  24, 1895.* 
For  toe  purpose  of  redaction  to  tons  weight  the  following  is  «'iSBumed,  viz :  Seven 
barrels  of  oil  equal  1  ton;  1,000  feet  lumber  equal  1^  tons;  20  crates  fruit  equal  I 
ton;  12  railroad  ties  and  poles  equal  1  ton;  1  cord  wood  and  posts  equal  1^  tons;  4 
live  animals  equal  1  ton. 


O  O  4. 

IMPROVEMENT  OF  HARBOR  AT  LITTLE  SODUS  BAY,  NEW  YORK. 

OBJECT. 

To  secure  a  channel  from  Lake  Ontirio  into  Little  Sodus  Bay  of  nav- 
igable width  and  of  depth  not  less  than  15  feet  at  extreme  low  water. 

Little  Sodus  Bay  is  2  miles  long,  three-fourths  of  a  mile  wide,  is  deep 
and  landlocked,  and  is  situated  midway  between  Oswego  and  Great 
Sodus,  or  13  miles  west  of  Oswego.  It  Is  the  coal-shipping  poit  on 
Lake  Ontario  for  the  Lehigh  Valley  Eailroad. 

PROJECT. 

To  contract  by  breakwaters  the  entrance  to  the  bay  to  a  width  of  250 
feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at  extreme 
low  water  by  parallel  piers. 

The  following  appropriations  have  been  made  for  this  work : 

May  23,  1828,  an  act  appropriating  (for  survey  of  shore  between  Charlotte 

.  and  Oswego,  witli  a  view  to  improvement  of  harbors) $400. 00 


August 20, 1852 $10,000.00 

April  9, 1864 1,778.36 

April  9, 1864 2,224.00 

April  9, 1864 99.00 

June23, 1866 33,840.41 

March  2, 1867 50,000.00 

AprniO,  1869 1,500.00 

July  11, 1870 5,000.00 

March  3, 1871 lo,000.00 

June  10.  1872 15,000.00 

March  3, 1873 15,000.00 

June23,  1874 15.000.00 

March  3, 1875 10,000.00 

August  14, 1876. 5, 000. 00 


June  18,  1878 $10,000.00 

March  3,1879 5,000.00 

June  14^1880 20,000.00 

March  3, 1881 20,000.00 

August  2, 1882. 25,000.00 

July  5, 1884 10,000.00 

August  5, 1886 12,500.00 

August  10^  1888...... 16,000.00 

September  19, 18901 13, 000. 00 

July  13, 1892 6,000.00 

August  17, 1894 8,000.00 

Total :...  324,94L77 


PRESENT  WORKS. 


The  project  has  been  completed,  except  that  the  west  and  the  east 

jetties  lack  200  feet  and  405  feet,  respectively,  of  reaching  the  15-foot 

curve,  and  that  the  whoU^  of  the  chjinnel  between  the  jetties  has  not 

been  dredged  to  15  feet,  12  feet  at  extreme  low  water  being  the  govern- 

Inff  depth. 
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A  narrow  channel  was  dredged  through  the  hardpan  bar  last  fall,  in 
which  there  is  a  depth  of  not  less  than  15  feet  at  low  water.  This 
channel  is  about  40  feet  wide,  and  is  parallel  to  the  west  jetty  and  about 
30  feet  from  it. 

With  this  exception,  the  undredged  part  of  the  channel  is  the  outer 
500  feet  of  the  space  between  the  present  jetties  and  200  feet  additional 
beyond  the  end  of  the  west  jetty.  The  material  is  tough  hardpan, 
probably  requiring  blasting  before  it  can  be  dredged. 

The  breakwaters  and  jetties  which  contract  the  entrance  and  define 
and  shelter  the  channel  were  begun  in  1854,  though  the  works  now 
forming  the  harbor  were  built  since  1867.  They  consist  of  crib- work 
breakwaters  extended  from  the  west  and  the  east  sides  of  the  entrance 
(naturally  2,500  feet  wide  in  1867)  upon  the  gravel  bar  which  is  charac- 
teristic of  this  and  of  all  the  bays  on  the  south  shore  of  Lake  Ontario. 

The  breakwaters  were  built  to  the  sides  of  the  natural  cut  through 
the  bar  (which  was  1^  feet  deep  in  1853  and  5^  feet  deep  in  1866)  and 
were  thence  extended  north  to  deep  water  in  the  lake  by  i)arallel  jetties 
250  feet  apart. 

These  structures  were  formed  of  cribs  each  20  feet  wide  and  30  feet 
long,  sunk  end  to  end  ux)on  the  natural  bottom  in  as  close  contact  as 
practicable  by  filling  them  with  loose  stone  gathered  from  the  shores  of 
the  bay  and  lake  and  by  dredging  gravel  and  dumping  it  into  them. 

The  cribs  were  formed  of  sawed  hemlock  timber  12  inches  square  and 
10  by  12  inches,  which  was  framed  together  and  bolted  with  iron  dritt- 
bolts.  The  cribs  had  tight  plank  floors,  and  the  earlier  ones  were 
allowed  to  settle  into  the  natural  gravel  and  sand  bottom  for  part  of  the 
season  before  building  the  continuous  superstructure  of  12  by  12  inch 
pine  timber,  also  filled  with  loose  stone.  For  the  later  cribs  afoundation 
was  prepared  by  dredging  a  trench  or  by  depositing  riprap. 

At  each  side  of  the  bay  the  junction  of  the  breakwater  with  the 
shore  was  efiected  by  stake  and  fascine  structures  intended  to  aid  the 
accretion  of  drift. 

The  different  portions  of  the  work  are  deseribed  as  follows.  In  every 
case  where  depth  of  water  is  mentioned  in  this  report  the  depth  at 
extreme  low-water  level  or  at  the  zero  of  the  Oswego  gauge  is  meant. 

(i)  West  breakwater, — The  original  structure  was  built  in  1868,  and 
was  a  peculiar  one,  specially  designed  for  this  place.  It  was  of  trian- 
gular cross  section,  with  13  feet  base  and  13  feet  sides,  built  in  sepa- 
rate sections,  25  feet  long,  of  6  by  6  inch  hemlock  frames,  planked 
inside  with  2-inch  hemlock  plank,  the  whole  filled  with  loose  stone  and 
sunk  upon  the  crest  of  the  bar  at  a  depth  of  from  one-half  foot  to  2  feet. 
Its  total  length  from  the  west  shore  to  the  west  jetty  was  650  feet.  The 
breakwater  was  built  in  1868  and  was  destroyed  the  same  year. 

In  1870-71  the  present  rectangular  crib-work  structure,  469  feet  long 
and  10  feet  wide,  was  built  30  feet  outside  of  and  parallel  with  the 
original  one.  It  is  still  in  place,  though  much  decayed.  All  but  90 
feet  adjoining  the  west  jetty  is  buried  beneath  the  accretion  of  the 
west  beach,  and  this  90  feet  was  repaired  in  1887.  Since  then  the 
beach  has  extended  out  in  front  of  it  100  feet,  and  it  probably  will  not 
need  further  repair. 

(2)  West  pier  or  J6«y.— This  is  1,960  feet  long  and  20  feet  wide, 
extending  across  the  bar  nortb  to  deep  water  iu  the  lake.  The  stiuc- 
tare  is  made  up  of  the  following  parts: 

Section  A,  186  feet  long,  which  was  built  in  1854.  It  has  never  been 
repaired.  A  beach  having  formed  outside  of  it,  it  is  no  longer  neces 
sary  tp  maintain 
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Section  6,  50  feet  loug,  built  in  1854,  last  repaired  in  1867. 

Section  C,  860  feet  long,  built  in  1867-68,  last  repaired  in  1889. 

Section  D,  150  feet  long,  built  in  1870^71,  last  repaired  in  1880-.90. 

Section  E,  242  f^et  long,  built  in  1881,  has  not  been  repaired. 

Section  F,  272  feet  long,  built  in  1883,  has  not  been  repaired. 

Section  G,  200  feet  long,  built  in  1885,  has  not  been  repaired. 

(3)  East  breakwater. — This  is  l,850feet  long,mainly  consisting  of  1,680 
feet  of  shallow  crib  work,  which  is  20  teet  wide,  placed  upon  the  crown  of 
the  bar  in  depth  varying  from  half  a  foot  above  extreme  low  water  to 
2^  feet  below  the  same  plane.  It  extends  irom  near  the  east  side  of  the 
bay  to  the  east  jetty,  its  junction  with  the  east  shore  being  effected  by 
170  feet  of  stake-andfascine  work.    Its  details  are  as  follows: 

Section  A  is  170  feet  long  and  8  feet  wide,  and  was  built  in  1885  from 
the  east  shore  to  the  crib-work  breakwater,  which  it  joins  50  feet  west 
of  the  east  end. 

It  consists  of  stakes  and  wire  bound  fascines  made  from  the  trunks 
and  branches  of  hard- wood  brush,  the  whole  paved  with  stone  gathered 
from  the  lake  shore.  It  has  stood  without  attention  and  is  covered  by 
the  accretion  of  sand  and  gravel. 

Section  B  is  150  feet  long  and  20  feet  wide,  and  was  buUt  in  1878, 
forming  the  east  end  of  the  breakwater.  It  has  not  since  been  renewed, 
except  its  western  50  feet,  which  was  included  in  the  portion  rebuilt  in 
parapet  form  in  1891. 

Section  G,  750  feet  long,  built  in  1875,  last  repaired  in  1891. 

Section  D,  540  feet  long,  built  in  1874,  last  repaired  in  1889-90. 

Section  E,  240  feet  long,  built  in  1873,  last  repaired  in  1889-90. 

{4)  Ea^t  jetty, — This  is  1,510  feet  long  from  the  west  end  of  east 
breakwater  across  the  bar  to  11^  feet  of  water  in  the  lake.  It  is  par- 
allel to  the  west  jetty,  and  250  feet  from  it.    The  details  are  as  follows: 

Section  A,  512  feet  long,  built  in  1872-73,  last  repaired  in  1887. 

Section  B,  757  feet  long,  built  in  1881-82,  has  not  been  repaired. 

Section  G,  241  feet  long,  built  in  1883,  has  not  been  repaired. 

Section  D.  This  jetty  still  lacks  about  500  feet  of  its  proposed 
length. 

A  full  history  of  this  work  was  published  in  the  Annual  Report  of 
the  Ghief  of  Engineers  for  1892. 

CHANNEL. 

Prior  to  beginning  the  construction  of  jetties  there  was  no  permanent 
natural  channel  across  the  bar  which  closed  the  entrance  to  the  bay.^ 

The  general  width  of  this  bar  from  deep  water  within  the  bay  to 
deep  water  in  the  lake  outside  was  from  600  to  900  feet  between  6-foot 
curves,  about  2,000  feet  between  12-foot  curves,  and  2,600  feet  between 
15foot  curves.  These  aud  all  depths  stated  in  this  report  are  at 
extreme  low- water  level,  which  coincides  with  the  plane  of  zero  of  the 
Oswego  gauge,  which  was  established  at  extreme  low-water  level  in 
1838. 

The  natural  depths  upon  the  crest  of  the  bar  and  in  the  channel 
across  it  varied  from  time  to  time. 

In  1828  and  in  1845  the  crest  of  the  bar  was  above  water  for  most  of 
the  distance  across  the  bay,  the  channel  (at  the  same  place  as  the  pres- 
ent one)  being  stated  in  the  Annual  Report  for  1847  to  have  but  2  feet 
of  water.  If  this  meant  the  actual  depth,  which  seems  probable,  its 
reduction  to  extreme  low-water  level  would  give  but  half  a  foot. 


•< 


H 
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Q 1^,  ju^t  before  the  first  jetty  constrnctiou,  the  depth  was  1^  feet 
)*  extreme  lo^w^  \irater,  which  was  in  1854  increased  by  dredging 
lertbe  shelter  of  tbe  west  jetty  to  6  feet. 

Rie  amount  of  material  then  removed  to  make  the  channel,  which 
pears  to  have  been  about  450  feet  long  and  80  feet  wide,  must  have 
en  about  4,000  cubic  yards. 

In  1866,  wheu  the  work  of  improvement  was  begun,  a  detailed  sur- 
ly showed  this  cut  to  be  5 J  feet  deep. 

I^redging  in  the  channel  was  resorted*  to  in  1868-69,  and  again  in 
Gl,  and  sufficient  material  was  removed  from  the  channel  to  secure  a 
ItyUi  of  10  feet  between  the  jetties. 

In  1875  a  shoal  about  100  feet  wide  had  formed  across  the  channel 
if^nd  drift  around  the  outer  end  of  the  west  jetty  which  then 
itteDded  only  to  the  9foot  curve.  This  shoal  had  8  feet  depth  and 
Utl2  cubic  yards  was  dredged  from  it,  at  25  cents  per  cubic  yard,  to 
like  a  passage  80  feet  wide  next  to  the  west  jetty.  An  exceT)tionally 
Pfh  stage  of  water  prevailed  in  the  lake  in  1876,  and  no  further  dredg- 
pfi  was  done  until  1879,  when  deepening  the  channel  to  15  feet  depth 
*^  extreme  low  water  was  begun.  During  1879,  1880,  and  1881  there 
removed  25,931  cubic  yards  of  gravel,  sand,  and  mud,  at  18  cents 
cnbic  yard,  scow  measurement,  and  the  work  was  continued  in 
1,  at  17 J  cents  per  yard.  At  the  latter  rate  43,562  cubic  yards, 
measurement,  were  removed  up  to  December  1, 1881,  making  15 
depth  at  extreme  low  water  for  200  feet  width  and  1,700  feet  in 
gth.  This  carried  the  excavation  out  as  far  as  the  west  jetty  then 
nded,  242  feet  beyond  the  light-house  pierhead.  The  jetty  was 
ed  472  feet  farther  in  1883  and  1885,  but  no  attempt  was  made 
extend  the  excavated  channel,  as  the  fact  was  develoi)ed  that  the 
ial  comix>8ing  the  remainder  of  the  bar  was  a  tough  hardpan, 
of  gravel  and  sand  as  the  rest  had  been,  and  money  for  its 
val  was  not  available,  20,000  cubic  yards  being  the  excavation 
aired  to  make  15  feet  depth,  the  estimated  cost  being  $1  per  cubic 

h  1891  the  space  between  the  jetties  had  gradually  shoaled  to  about 
Ifeet  by  the  oeposit  of  loose  sand  and  mud. 

bi  1891, 7,257  cubic  yards  of  sand  and  541  cubic  yards  of  hardpan  were 

ived  from  between  the  jetties  by  the  United  States  dredging  plant^ 

in  1893, 12,590  cubic  yards  of  sand  and  1,777  yards  of  hardpan  were 

)ved  by  the  same  means,  with  the  result,  as  before  stated,  of  making 

fiarrow  channel  of  the  required  depth  through  the  hardpan  bar  to  deep 

in  the  lake, 
h  1893  work  was  continued  with  the  United  States  dredging  plant, 
face  blasting  was  resorted  to,  to  assist  the  dredge  in  breaking  up  the 
]pan. 

High-grade  Atlas  x)owder  was  used  in  charges  of  25  pounds.    It  was 
that  larger  charges  would  injure  the  jetties.    The  cartridges  that 
le  up  the  charge  were  placed  together  in  a  bag,  sunk  to  the  bottom 
Ibe  proper  place,  and  fired  by  an  electric  exploder.    The  explosions 
seemed  to  be  sharp  and  complete,  and  the  water  tamping,  owing  to 
stage  of  the  lake,  was  about  14  feet    Nevertheless,  the  effect  on  the 
^m  seemed  to  be  almost  nothing.    The  material  was  just  about  as 
to  dig  as  before,  and  careful  soundings  made  immediately  after  a 
failed  to  reveal  even  a  moderate  depression  at  tlie  point  where  the 
ttarge  had  rested. 

i  An  Ingersoll  steam  rock  drill  was  then  mounted  on  a  scow  and  sent 
hlattle  Sodus  to  try  the  effect  of  the  explosive  when  fired  iu  dnW^d 

EXG  93 SOJ 


i 


3202   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

holes.  Great  difficulty  was  experienced  in  drilling,  owing  to  the  tool 
very  frequently  becoming  jammed  between  the  hard  round  bowlders: 
that  were  thickly  embedded  in  the  hardpan.  Many  delays  also  occurred 
from  bad  weather,  for  most  of  the  work  had  to  be  done  outside  the 
shelter  of  the  jetties,  and  a  very  moderate  sea  on  the  lake  was  sufficient 
to  stop  drilling.  However,  some  85  holes  about  5  feet  deep  and  8  or  10 
feet  apart  were  drilled  and  fired  along  the  proposed  cut.  The  charge 
used  was  about  5  pounds  to  .the  hole.  The  material  was  undoubtedly 
looseued  somewhat  by  these  shots,  but  the  effect  was  less  than  one 
would  have  expected ;  less,  certainly,  than  it  would  have  been  in  ordinary 
rock. 

During  the  time  it  was  employed  the  dredge  removed  12,500  cubic 
yards  of  sand  and  1,777  cubic  yards  of  hard  matorial  from  the  channel. 

OPERATIONS. 

No  active  operations  were  had  during  the  season.  A  contract  has 
been  entered  into  with  Edward  J.  Hiugstou,  of  Buffalo,  N.  Y.,  for  the 
removal  of  about  10,000  cubic  yards  of  hard  matorial  from  the  channel 
between  the  jetties  and  beyond  them  to  deep  wator  in  the  lake.  The 
contract  price  is  47  cents  a  cubic  yard,  measured  in  place.  It  is  required 
that  a  least  depth  of  15  feet  at  extreme  low  water  shall  be  secured,  and 
nothing  is  to  be  paid  for  material  taken  from  below  this  depth. 

A  careful  survey  of  the  channel  has  been  made,  and  it  is  found  that 
the  present  contract  will  suffice  for  the  excavation  of  a  cut  of  the 
required  depth  aud  136  feet  wide  through  the  hardpan  bar.  This  work 
will  be  completed  during  the  present  season.  There  will  still  remain  a 
considerable  quantity  of  sand  to  be  removed  from  the  inner  end  of  the 
jetty  channel,  but  the  work  will  be  much  less  costly  than  the  removal 
of  the  hardpan. 

REMARKS. 

The  completion  of  the  project  requires  about  666  linear  feet  of  jetty 
extension  and  the  dredging  of  some  8,500  cubic  yards  of  hard  mato- 
rial. As  all  the  niaterial  from  the  outer  end  of  the  jetties  to  the  15-foot 
curve  in  the  lake  appears  to  be  hardpan,  it  is  reasonable  to  expect  that 
a  cut  once  dredged  through  it  would  remain  open,  unless  it  was  filled 
by  sand  moving  out  beyond  the  ends  of  the  jetties  from  the  beach. 

There  is  no  evidence  that  the  beach  sand  is  moved  out  as  fai*  as  this. 
Even  if  the  sand  does  move  out  and  deposit  in  the  cut  in  moderate 
quantities,  it  might  be  cheaper  to  maintain  the  channel  by  occasional 
dredging  than  it  would  be  to  keep  the  increased  length  of  jetties  in 
repair. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States 
has  constructed  some  5,789  linear  feet  of  jetties  and  breakwaters  at 
this  place,  of  which  4,904  feet  is  valuable  and  necessary  to  the  main- 
tenance of  the  harbor.  The  rest  has  been  absorbed  by  the  advance  of 
the  shore  line,  and  further  repairs  to  it  will  probably  not  be  required. 

Four  thousand  nine  hundred  feet  of  jetty  work,  in  round  numbers, 
therefore,  must  be  kept  in  good  order.  As  elsewhere  explained,  it  is 
composed  of  timber  cribs  filled  with  stone.  The  part  that  is  below  the 
water  is  not  subject  to  decay  and  only  needs  repairs  when  it  is  injured 
by  collisions  or  storms — accidents  of  infrequent  occurrence. 

But  the  timber  which  is  above  water  and  which  forms  the  super- 
structure is  in  a  situation  very  unfavorable  to  its  durability.    Its 
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il  life  is  from  twelve  to  fifteen  years.  .It  is  not  wholly  decayed  at 
snd  of  this  period,  bat  it  ought  to  be  renewed  before  its  strength 

0  macb  impaired ;  otherwise  it  is  liable  to  give  way  in  a  severe 
n  and  great  damage  result  to  the  whole  structure. 

ie  cost  of  the  superstructure  of  the  kind  used  here  is  about  $11  a 
ling  foot.  There  is  now  1,692  feet  of  it  here  that  is  from  twelve  to 
snteeu  years  old.    It  needs  renewal  now,  and  will  cost  $19,000. 

1  sum  is  not  included  in  the  amount  required  to  complete  the  exist- 
project. 

me  of  harbor,  Little  Sodus  Bav,  New  York.  Collection  district,  Oswej^o,  N.  Y. 
«8t  light-hoase,  Fair  Haven,  N.  Y. ;  a  fixed  wbite  light  of  the  fourth  order  near 
bead  of  the  -west  pier,  a  fog  bell  attached  to  a  mast  range  light  at  the  inner  end 
roBt  pier.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  atateinenU 

rl,  1S94,  balance  unexpended $122.16 

iont  appropriated  by  act  of  August  17,  1894 8, 000. 00 

8, 122. 16 
1 90,  1895,  amount  expended  during  fiscal  year 953. 33 

r  J,  1895,  balance  unexpended 7, 168. 83 

or  completion 

Lpended  in  fise 

requirements  __ 

harbor  acta  of  1^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


ix^  and  dapariurw  of  V€»sels  at  Little  Sodu8  Harbor,  Xew  Tork,  during  fiscal  year 

ending  June  30,  1895, 


ARRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Tnde  engaged  in. 

Num- 
ber. 

Registered 
tonnage. 

Nam- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

M.  <m  lalcA      ..    .......•-••••-•• 

47 
10 

2.931 
604 

18 
76 

1,775 
12.632 

29 
51 

9  609 

in   on  IaIca. ........••••••••• 

17  110 

Total 

57 

3,535 

04 

14.407 

80 

26,719 

n£*]i  Aw^etfl  ..-««..•••••  •• ••••• 

48 
10 

2.9<X) 
583 

20 

74 

1,664 
12.743 

29 
51 

9,372 
17,347 

idiAii  nwnMi ....«    --- 

■  total.  231  arrivals:  44.661  registered  tonnage. 

DEPARTURES. 


1.  en  Uke... 
ign,  on  lake. 


Total 


47 
11 


J 


2.770 
773 


58 


3,543 


14 
78 

661 
13.714 

28 
52 

90 

14, 375 

80 

s  total,  228  departures;  44,637  registered  tonnage. 

mX  draft  of  veasal 
eat  ton  ni 
•at  load 


9,257 
17.462 

26.719 


eat  tonnage  of  Tosael registered  tonnage 

OIK 


feet., 
»age. 
net  tons., 


121 
588 
856 


i 
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ReceipU  and  $kipmeni$  at  lAtiU  Sodus  Harbor,  New  York,  during  fiBcal  year  ending 

June  SOy  1895. 


Trade. 


Pasaon- 
gera. 


Home,  on  lake... 
Foreiipi,  on  lake. 


Total 


10 


Merchan 
diae. 


Receipta. 
■     Fiab. 


Poata. 


I  Lnm- 
jber,  etc. 


Sbipmenta. 


Paaaen- 1  Merchan 


gere. 


diae. 


Net  ton*.    Net  tont.    Tonn. 

I 

2P4  5  j        196 


Tom. 
'  '72 


10 


294 


IWi 


72 


I 


8 


8 


Net  tons. 

4 
28 


32 


Coal. 


Net  ton*. 
2,752 
60.244 


62.906 


Navifi^atioii  closed  November  22, 1894 ;  navigation  opened  May  1, 1895. 

For  the  purpose  of  redaction  to  tons  weight,  the  following  is  assumed,  viz:  Seven 
barrels  of  oil  equal  1  ton;  1,000  feet  of  lumber  equal  1^  ton;  20  crates  of  fruit  eqnal 
1  ton ;  12  railroad  ties  and  poles  eqnal  1  ton ;  1  cord  of  wood  and  posts  equal  1^  ton ; 
4  live  animals  equal  1  ton. 


OO5. 

IMPROVEMENT  OF  HARBOR  AT  OSWEGO,  NEW  YORK. 

OBJECT. 

To  provide  a  basin  sufficient  for  the  needs  of  commerce  at  the  mouth 
of  the  Oswego  River,  New  York,  on  Lake  Ontario,  and  to  secure  and 
maintain  a  navigable  channel  into  said  basin  and  river. 

PROJECT. 

18J27. — To  inclose  by  breakwaters  a  western  basin  of  11  acres  area 
outside  the  bulkhead  line,  and  an  eastern  basin  of  9  acres  outside  the 
bulkhead  line,  and  to  protect  the  entrance  channel  by  piers.  (Com- 
pleted 1829;  pier  extended  1869.) 

1870. — ^To  inclose  by  a  breakwater  of  crib  work  filled  with  stone  a 
western  basin  of  100  acres  area  outside  the  9-foot  curve  and  the  exist- 
ing western  breakwater.    (Completed  in  1882.) 

1882, — To  build  an  eastern  breakwater  on  the  alignment  of  the  west- 
ern, sheltering  an  eastern  basin.  But  little  work  was  done  upon  this 
structure,  and  in  1888  this  portion  of  the  project  was  abandoned  and 
the  few  cribs  that  had  been  sunk  were  removed. 

1883. — To  build  spurs  projecting  from  lake  face  of  western  break- 
water, for  the  purpose  of  breaking  the  accumulated  and  reflex  waves 
occasioned  by  that  breakwater,  which  have  rendered  the  entrance  excep- 
tionally difficult  and  dangerous  during  storms.    (Completed  in  1889.) 

1891. — To  make  permanent  and  to  shelter  the  western  entrance  to 
the  outer  harbor. 

1893. — To  improve  the  inner  harbor  by  the  removal  of  rock,  so  as  to 
aftbrd  a  dei)th  of  16  feet  at  extreme  low  water  for  a  distance  of  several 
hundred  feet  up  the  river. 
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be  foUowinj]^  appropriations  have  been  made  for  this  work: 


!h20,  1826 

Jh  2.1827   

19,1828 

ch  3,1829 

ch2,1831 

rh2,l831 

ch2,183l 

eh  2, 1831 

niary  21,  1832 

ch2,l833 

e28,  1834 

f  2,  1836 

t:h3,1837 

f  7.  1838 

lall,  1844 

rQ8l20,1852 

^8t ,  1860,  allotment  trans- 
srred  from  light-bouse.. . 

le  28, 1861,  allotment 

i©23,  1866 

reh2,1867 

T  25, 1868,  allotment 


$200.00 

33,348.64 

9, 583. 39 

7, 472. 00 

2, 812. 92 

18, 600. 00 

-   519. 00 

84.92 

19, 000. 00 

8, 400. 00 

30,000.1)0 

20,000.00 

15, 000. 00 

46, 067. 00 

20, 000. 00 

40, 00  J.  00 

30, 000. 00 
25,000.00 
45,000.00 
60,000.00 
20,000.00 


April  10,  1869,  allotment ....  $22, 275. 00 

April  10,  1869,  allotment ....  6, 000. 00 

July  11,  1870 50,000.00 

March  3, 1871 100,000.00 

June  10,  1872 100,000.00 

March  3, 1873 100,000  00 

June23,  1874 75,000  00 

March  3, 1875 90, 000.  00 

August  14, 1876 90,000.00 

June  18,  1878 90,000.00 

March3,  1879 90,000.00 

June  14,  1880 90,000.00 

March  3, 1881 50,000.00 

August  2,1882 80.000.00 

July5,  1884 80,000.00 

August  6,  1886 71, 250. 00 

August  10, 1888  100,000.00 

September  19,  18JK) 30, 000. 00 

July  13,  1892 40,000.00 

August  17,  1894 37,000.00 

Total 1,842,612.87 


PRESENT  WORKS. 

rhe  present  works  consist  of— 

1)  The  inner  west  breakwater,  which  lies  wholly  within  the  onter 

eskkwater^  by  which  it  has  been  superseded. 

(2)  The  inner  east  breakwater,  which  has  been  private  property  since 
52. 

(3)  The  fort  wharf,  which  constitutes  a  storage  place  for  harbor 
iterial. 

(4)  The  outer  west  breakwater,  whose  maintenance  constitutes  the 
incipal  work. 

(5)  The  detached  spurs  outside  the  outer  breakwater,  two  of  which 
i?e  been  built  and  of  which  two  more  are  proposed  to  shelter  the 
esent  western  opening. 

(6)  The  deepening  of  the  entrance  and  river  channel  in  the  inner 
rbor. 

These  works  are  described  as  follows: 

(/)  The  inner  irest  breakteater. — This  is  1,993  feet  long,  of  masonry 

4  crib  work  of  various  widths,  and  was  built  between  1827  and  1837. 

tg  composed  of  the  following  parts: 

Section  A,  the  shore  arm,  is  250  feet  long,  30  feet  wide,  and  has  a  crib- 

vtk  base,  built  in  1828,  with  superstructure  reconstructed  of  cut  lime- 

me  masonry,  in  parai)et  form,  in  1837-38.    In  fair  preservation. 

Section  B,  from  the  angle  eastward,  110  feet.    The  same  description 

the  last,  except  that  its  condition  is  ruinous. 

Section  C,  located  back  of  Section  B,  oveilapping  it  and  extending 

It  it  a  distance  of  138.8  feet,  including  a  10  foot  passage  for  boats  cut 

oagh  Its  east  end  in  188^.    This  section  is  of  crib  work,  22  feet  wide. 

It  back  of  the  ruined  masonry  structure  in  1854.    Its  superstructure 

%  rebnilt  on  its  south  or  harbor  face  in  1887  and  on  its  lake  face  in 

1.     It  serves  to  sbelter  the  United  States  reservation  slip,  where  the 

Ited  States  boats,  scows,  and  dredge  are  moored,  and  to  provide 

•age  places  for  timber  needed  for  repairs. 

ection  D  is  838.2  feet  long,  in  prolongation  of  the  line  of  the  masonry 

tion  of  the  lake  arm  eastward,  and  extends  to  the  light-house  pier- 

L    It  was  built  in  1828-29,  and  its  superstructure  was  rebuilt  awd 
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repaired  in  1844, 1854, 1800, 1807,  and  1874,  and  was  burned  in  the  great 
tire  of  1881.  It  was  transferred  to  tbe  Light-House  Department  in 
1886  and  was  rebuilt  by  the  Light-House  Departmei  t  in  1889  in  par- 
apet form.  The  superstructure  is  built  of  12  by  12  inch  pine  timber, 
tilled  with  loose  stone  and  decked  with  3inch  pine  plank.  It  is  27  feet 
wide,  founded  upon  the  original  crib  work,  30  feet  wide.  At  the  west 
end  of  this  section  a  small  crib-work  jetty  was  ouilt  in  1892,  12  feet 
wide  and  48  feet  long,  to  shelter  the  passageway  for  boats  from  the 
outer  to  the  inner  harbor.  The  jetty  is  formed  of  a  piece  of  parapet 
and  of  old  timber  from  the  1884  breach  in  the  outer  breakwater,  and 
its  superstructure  is  of  blocks  of  stone  taken  from  the  adjoining  lake 
bottom.  A  bridge  crosses  the  passageway  high  enough  to  permit  the 
passage  of  the  Life-Saving  Service  boat  at  extreme  high  water. 

Section  £  is  the  light-house  pierhead,  of  irregular  form,  extending 
92  feet  on  prolongation  of  the  line  of  the  breakwater  and  132  feet  at  a 
right  angle  to  it  northward.  Upon  a  mass  of  loose  stone,  inclosed  by 
the  cribs  forming  the  pierhead  substructure,  stands  the  masonry  light- 
house which  was  built  in  1836.  The  cribs  were  built  in  1835,  and  its 
superstructure  was  repaired  and  rebuilt  repeatedly  until  the  transfer 
to  the  Light-House  Department  in  1886,  by  which  Department  it  was 
last  repaired  in  1889. 

Section  F  is  432  feet  long  in  prolongation  northward  into  the  lake  of 
the  pierhead,  and  is  30  feet  wide.  It  is  not  included  in  the  transfer  to 
the  Light-House  Department.  It  was  built  in  1869-1871,  and  is  now 
undergoing  thorough  repair  for  the  first  time. 

(2)  The  inner  east  breakwater, — This  is  750  feet  long  and  30  feet  wide 
and  is  located  on  the  prolongation  eastward  of  the  line  of  the  inner 
west  breakwater,  from  whose  pierhead  it  is  distant  357  feet.  The 
Oswego  River  flows  between  thein  into  the  lake. 

From  this  point  the  breakwater  extends  to  the  east  shore  beneath 
Fort  Ontario.  It  was  built  in  1828-29  in  the  same  manner  as  the  west 
breakwater.  It  was  repaired  in  1844,  and  in  1852  was  transferred  to 
Gerrit  Smith,  esq.,  whose  estate  since  1852  has  owned  and  maintained 
it,  building  under  its  shelter  wharf  property  which  for  many  years  was 
very  valuable,  but  which  is  now  riot  so  much  used  as  formerly.  In  con- 
sequence, the  breakwater  has  not  been  properly  maintained  for  some 
years  past,  and  it  is  now  in  a  damaged  state. 

(3)  The  fort  wharf, — This  is  the  landing  in  the  inner  harbor  for 
Fort  Ontario,  and  forms  a  part  of  the  United  States  reservjition  per- 
taining to  that  fortification.  It  has  been  of  value  in  connection  with 
the  harbor  improvement  as  a  storage  place  for  timber  and  stone  and 
for  framing  and  launching  cribs.  It  has  a  water  front  of  about  250  feet, 
with  an  area  of  about  100  by  200  feet.  The  crib  work  forming  its  water 
front  was  built  in  1839,  when  the  fort  was  built,  w^as  repaired  in  1863, 
when  the  fort  was  reconstructed,  and  has  recently  been  repaired  above 
line  of  no  decay  for  use  on  the  harbor  work.    It  is  now  in  good  order. 

(4)  Outer  tcest  hreaktcater. — This  is  6,033  feet  long,  inclosing  100 
acres  outside  the  9-foot  curve  of  what  was  formerly  the  open  lake,  in  front 
of  the  city  and  of  the  inner  harbor.  It  starts  from  the  lake  shore 
nearly  a  mile  westward  from  the  river  outlet  and  extends  eastward 
upon  a  line  generally  parallel  to  the  lake  front  and  1,200  feet  from  it  to 
a  point  opposite  the  entrance  to  the  inner  harbor.  The  breakwater  is 
formed  of  timber  crib  work  filled  with  loose  stone,  and  is  35  feet  wide 
throughout. 

Its  substructure  is  formed  of  cribs,  each  35  feet  long  and  35  feet  wide, 
a  few  oi  those  built  last  being  of  double  this  length.    Its  superstruc- 
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tee  is  also  timber,  and  is  now  in  parapet  form.    Its  height  on  the  shore 

8B  is  9^  feet  above  extreme  low- water  level;  on  the  lake  arm,  13J  feet. 

The  origins}  survey  for  the  location  of  this  breakwater  was  made  in 

September,  1869,  the  plan  was  approved  by  the  Board  of  Engineers 

larch  30,  1870,  and  the  work  of  construction  was  begun  on  July  5, 

Wl.     It  was  completed  in  July,  1882.    Its  details  are  as  follows,  all  of 

the  cribs  being  built  upon  essentially  the  same  plan  as  those  of  the 

ilore  arm  next  described. 

The  shore  arm  is  916^  feet  long,  from  a  ledge  of  rock  forming  the 

Aore  northeastward  into  the  lake  to  18  feet  depth  at  extreme  low  water. 

Section  A  from  the  shore  846^  feet  was  built  in  1871-72  of  cribs,  each 

Sfeet  long  and  wide,  sunk  in  contact  with  each  upon  the  natural  bot- 

ta,  the  cribs  being  built  to  fit  the  irregular  ledges  of  rock  on  which 

tost  of  them  were  placed.    The  cribs  were  formed  of  12  by  12  inch 

kmlock  timber,  all  the  sticks  being  of  the  same  length — 35  feet. 

Ihe  continuous  superstructure  built  the  same  season  upon  these  cribs 

ns  formed  of  12  by  12  inch  pine  timber,  seven  courses  in  height,  with 

hnzontal  deck  8  feet  above  extreme  low  water,  of  3inch  pine  plank 

hid  crosswise,  3  inches  apart,  upon  6  by  12  inch  pine  joists,  loose  stone 

tf  random  sizes  being  filled  in  to  the  top  of  the  joists.    The  planks 

«cre  fastened  by  9inch  by  one  half  inch  spikes  and  by  six  longitudinal 

hods  of  2  by  one-half  inch  fiat  iron.    The  deck  was  maintained  by 

aooal  repairs  of  varying  extent  every  year  fcom  the  first  until  the 

Bbailding  of  the  superstructure  upon  a  radically  different  model  in 

It  has  required  no  repairs  since. 


I. 


Section  B  is  70  feet  long  in  prolongation  of  the  last  section  to  the 
af^e  of  the  lake  arm.  It  was  built  in  1871-72,  at  the  same  time  and 
B  the  same  manner  as  the  last  section.  Its  superstructure  had  the 
ttie  frequent  repairs  until  1884,  when,  with  the  following  section,  the 
aperstmctore  was  renewed  in  parapet  form  of  the  1884  model. 

It  received  some  repairs  during  the  year  1892,  and  the  superstructure 
ttthe  exposed  face  needs  repairs  below  water. 

Saetion  C  of  the  lake  arm  is  2,910  feet  long  from  the  angle  eastward, 
hints  upon  the  lake  arm  are  described  by  naming  their  distances  from 
fe  angle,  measuring  along  the  axis.  It  was  built  in  1872-1877  of  cribs, 
Hell  35  feet  long  and  35  feet  wide,  of  depths  varying  from  18  to  30  feet. 
&e cribs  were  sunk  upon  the  natural  bottom  of  the  lake  and  about  thirty 
if  the  first  ones  settled  more  or  less  irregularly  into  the  sand.  The  bot- 
In  upon  which  the  rest  stood  was  of  stone  and  gravel,  and  very  little 
vttlement  took  place,  generally  about  1  to  2  feet  on  the  lake  face. 

Id  1884  the  entire  superstructure  was  renewed  in  parapet  form.  On 
lieeember  8, 1884,  the  waves  of  an  exceptionally  severe  northwest  gale 
keve  140  feet  of  the  superstructure  through  into  the  harbor,  with  parts 
if  the  substructure  down  to  9  feet  depth,  leaving  bulkheads  at  each 
•lie  of  the  break. 

Hie  opening  thus  made  through  the  breakwater  caused  so  marked  an 

^rovement  in  the  sanitary  condition  of  the  inclosed  space  within  the 

mbor  and  was  so  convenient  an  entrance  for  vessels  and  tugs  that  it 

ksDot  been  rebuilt  and  will  be  made  a  permanent  opening.    Since  the 

hMiDg  of  the  1884  parapet  upon  this  section  of  2,910  feet  it  has  received 

kmage  at  many  points  and  has  had  considerable  repair,  though  much 

km  than  required  by  the  original  fiat  superstructure. 

The  part  of  the  breakwater  which  is  in  a  condition  needing  close  atten- 

fioQ,  and  which  may  need  radical  repairs,  is  that  near  the  1884  breach. 

Ae  actaal  breach  was  limited,  as  above  described,  to  140  feet,  and  it 

ks  not  since  extended.    But  the  superstructure  was  strained  and  \t» 
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joints  opened  for  1(K>  feet  favtljor  on  eacb  side,  and  it  has  only  beeTi 
maintained  by  closely  watching  it  and  putting  in  screw  bolts  and  steel 
plates  to  check  indicated  yielding.    The  exposed  face  of  all  the  cribs  af 
the  substructure  below  water  from  the  angle  eastward  for  about  700  feet 
(including  the  140-ioot  breach)  is  more  or  less  shaken  and  shows  signs 
of  weakness. 

Section  D  is  570  feet  long,  in  prolongation  of  the  last  section  east- 
ward. It  was  built  in  1877-1879,  with  its  cribs  placed  upon  the  natural 
bottom,  some  being  double  the  usual  length,  and  with  continuous  super- 
structure, which  was  8  feet  high,  with  a  flat  deck.  The  superstructure 
received  repairs  at  various  times,  and  in  1890-91  it  was  renewed  in 
parapet  form,  in  connection  with  the  following  section. 

Section  E  is  900  feet  long,  in  continuation  of  the  lake  arm.  Its  cribs 
were  built  in  1880  and  differ  from  all  the  preceding  ones  in  that  they 
had  a  foundation  prepared  by  dredging  a  trench  in  the  natural  sand 
bottom  3  to  6  feet  deep  and  55  feet  wide  and  then  filling  it  with  random 
stone.  Its  superstructure  was  renewed,  with  that  of  the  last  section,  in 
1891. 

Section  F  is  490  feet  long,  in  continuation  of  the  lake  arm  to  the 
eastern  angle.  The  cribs  were  built  in  1880-1882  and  founded  upon 
random  stone  placed  in  a  trench  3  to  10  feet  deep  and  55  feet  wide. 
The  cribs  were  about  18  feet  deep,  and  the  original  superstructure  was 
built  eight  courses  high,  with  a  flat  deck.  In  1884  the  parapet  super- 
structure was  built  upon  the  other,  all  of  white  pine,  without  the  creo- 
sote in  the  deck  and  supports  which  was  used  in  Section  C. 

It  was  damaged  by  a  schooner  which  was  wrecked  against  the  break- 
water in  1885,  but  tlie  shaken  timbers  held  together  until  1891,  when 
the  injury  was  repaired  in  an  effective  manner  by  screw-bolting  a  large 
steel  ])late  to  the  face,  below  water,  and  filling  back  of  it  with  grout  of 
clear  cement.  In  1894  the  cement  had  washed  out  through  bolt  holes 
in  the  plate.  These  were  stopped  with  iron  and  the  space  refilled  with 
Portland-cement  mortar. 

This  carries  the  description  to  the  east  end  of  the  lake  arm,  where  the 
channel  arm  extends  southward,  inclosing  the  beacon  crib. 

Section  G,  the  channel  arm,  is  24G  feet  long  from  the  south  side  of 
the  lake  arm,  with  which  it  makes  about  a  right  angle  and  extends 
inward.  It  was  built  in  1882,  its  cribs  being  i)laced  upon  a  foundation 
of  randon  stone,  filling  a  trench  dredged  4  to  10  feet  in  the  natural 
sand  bottom,  where  the  depth  of  water  was  20  feet  and  the  sand  15  or 
more  feet  de<*per. 

The  superstructure  on  the  first  62  feet  next  to  the  lake  arm  bad  origi- 
nally a  flat  deck  6  feet  above  extreme  low  water,  and  the  parapet  was 
added  in  1882,  like  that  on  the  preceding  section.  The  inner  184  feet 
has  still  the  flat  deck,  but  its  change  to  parapet  form  is  part  of  the 
project.  Its  inner  angle  was  cut  into  12  feet  below  water  by  a  barge 
in  1891,  requiring  extensive  repairs. 

The  detached  spurs. — Under  the  project  of  1883  two  or  more  detaehed 
spurs  outside  of  the  outer  breakwater  were  provided  for.  Of  these,  two 
have  been  built— one,  situated  250  feet  west  of  the  eastern  end  of  the 
breakwater,  was  built  in  1885 ;  the  other,  situated  midway  of  the  length 
of  the  breakwater,  was  built  in  1889.  The  first  one  consists  of  a  single 
crib  100  feet  long,  40  feet  wide,  and  25  feet  deep,  with  4-inch  close  floors 
4  feet  above  the  bottom  and  with  vertical  sides  to  mean  water  level. 
It  is  placed  with  its  long  axis  at  a  right  angle  to  the  face  of  the  break- 
water and  is  separated  from  the  latter  by  a  space  of  10  feet. 
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The  oatoral  bottom  at  the  place  was  of  sand  15  or  more  feet  deep, 

ttd  a  treiicli  was  dug  for  each  side  aud  each  eiul  of  the  crib  10  feet  deep 

ad  15  feet  wide  at  bottom,  and  this  trench  was  filled  with  random 

iloDe. 
Tbe  riprap  base  thus  formed  extended  10  feet  outside  of  the  crib  line 

lO  around.  It  was  leveled  at  21  feet  below  extreme  low  water  aud  the 
ffib  sunk  upon  it.  It  was  undermine<l  by  the  wave  actiou  along  the 
west  face,  aud  iu  1888  the  west  side  had  settled  to  7  or  8  feet  lower 
tkin  tlie  east  side.  It  now  stands  in  this  position.  Large  amounts  of 
tedge  material — stone,  gravel,  etc. — have  been  deposited  along  the  west 
■de,  filling  it  up  to  10  feet  depth,  and  the  structure  appears  secure  from 
fsrther  settlement.    It  has  not  since  been  repaired. 

The  second  detached  spur,  built  in  1889,  was  located  2,600  feet  west- 
ward of  the  eastern  end  of  the  breakwater,  about  midway  of  its  length, 
balso  is  placed  with  its  long  axis  at  a  right  angle  to  the  breakwater 
fete,  from  which  a  10-foot  space  separates  it.  Its  length  is  150  feet,  with 
a  bottom  width  of  40  feet,  a  surface  width  of  26^  feet,  and  a  top  width 
rf  14  feet. 

Tbe  sides  slope  regularly  from  5  feet  above  the  bottom  to  the  top  of 
fte  superstructure.    It  has  not  since  been  repaired. 

It  now  needs  some  additional  stone  filling,  as  a  recent  examination 
4ows  that  the  upi)er  portion  is  empty,  probably  due  to  settlement  of 
B8  filling. 

HABBOB  DBEDGING  AND  RIVEB  CHANNEL. 

1847. — ^The  first  dredging  of  which  there  is  record  was  done  iu  1847, 
fben  a  gravel  bar  which  had  formed  across  the  river  channel,  appar- 
tttly  about  1,000  feet  inside  the  breakwater,  was  removed  at  private 
eq^ense. 

1855. — ^The  next  was  in  1855,  when  the  United  States  dredge,  under 
lirection  of  the  engineer  in  charge,  was  engaged  in  deepening  the 
Qtrance  to  the  river  near  the  head  of  the  upper  island  at  the  expense 
€  the  city. 
1861. — ^This  dredge  was  sold  in  1861  for  lack  of  funds  to  maintain  it. 
Soother  dredging  is  reported  up  to  this  date  and  it  is  not  likely  that 
mj  had  been  done,  as  the  harbor  and  its  entrance  had  a  general  depth 
ft  excess  of  the  draft  of  the  lake  vessels. 

1866-1809. — In  1866  the  inner  harbor  adjoining  the  west  breakwater 
tas  too  shoal  to  accommodate  the  increased  dralb  of  vessels  to  12  feet, 
and  its  dredging  was  commenced.  The  quantity  and  price  of  excava- 
tion is  not  stated,  but  $29,451  was  thus  expended  to  June  30, 1867, 
then  about  $12,000  was  estimated  as  the  cost  of  completing  it.  The 
vork  was  continued  and  finished  in  1868  and  1869,  12  feet  depth  at 
cttreme  low-water  level  being  reported  in  the  west  inner  harbor. 

1881. — No  further  dredging  was  done  until  June,  1881,  when  work 
nder  contract  was  begun  for  deepening  the  river  channel  from  the 
CBtraoce  near  the  lighthouse  to  the  head  of  the  island  at  the  foot  of 
Sehayler  street,  for  a  length  of  1,426  feet  and  a  width  of  125  feet.  This 
fcepened  to  15  feet  below  extreme  low-water  level  the  west  half  of  the 
lifer  channel^  outward  from  the  south  line  of  Schuyler  street,  except- 
ag  a  small  area  next  the  upper  island  wharf,  where  bed  rock  prevented 
dredging  below  12  feet. 

Twenty-three  thousand  one  hundred  and  ninety-two  cubic  yards,  at 
Jl^  centos  per  yard  in'scows,  was  removed  in  1881.  The  material  taken 
«at  was  gravel  and  stone,  with  many  large  pieces  of  bed  rock  brought 
hwn  by  ioe  from  the  river  bed  in  the  rapids  above  the  city,  the  thick- 
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ness  of  the  layer  worked  upon  by  the  dredge  varying  firom  1  to  6  feet. 
Before  beginning  work  many  borings  were  made  in  the  area  to  be 
worked  upon,  to  determine  whether  the  channel  could  be  made.  Bed 
rock,  with  12  feet  depth,  was  found  beneath  the  loose  deposit,  extend- 
ing out  50  feet  into  the  channel  from  the  east  and  west  island  wharves, 
just  north  of  Schuyler  street.    No  attempt  was  made  to  remove  this. 

1883-84, — ^In  September,  1883,  dredging  was  resumed  to  deepen  the 
east  half  of  the  channel.  This  was  done  at  30  cents  per  cubic  yard 
in  scows,  and  was  completed  in  July,  1884;  34,123  cubic  yards  was 
removed.  The  material  consisted  of  gravel,  stone,  and  rock,  and  was 
dumped  upon  the  prolongation  eastward  of  the  line  of  the  east  break- 
water to  serve  as  a  foundation  for  the  proposed  eastern  extension  of 
that  work.  The  depth  which  was  made  in  the  channel  increased  from 
15  feet  at  the  upper  end  to  17  feet  at  the  lower  end  to  allow  for  rise  and 
fall  of  waves. 

1883, — In  1883,  without  cost  to  the  United  States,  there  was  also 
dredged  from  the  inner  west  harbor  5,000  cubic  yards  of  gravel  for 
wharf  filling. 

1887. — CJp  to  this  time  the  draft  of  vessels  had  been  limited  to  12  feet 
by  the  depth  that  could  pass  the  Welland  Canal,  but  in  1887  this  was 
increased  to  14  feet,  and  the  inner  harbor,  above  the  limit  of  the  1884 
dredging,  was  too  shallow,  except  at  a  high  stage  of  the  lake. 

1890, — During  1890  and  1891  rock  excavation  to  16  feet  depth  was 
done  at  private  cost  to  extend  the  channel  above  described  up  to  the 
Marine  elevator  ^the  most  northern  one  on  the  east  side)  and  to  the 
New  York,  Ontario  and  Western  Kailroad  coal  trestle  on  the  upper  east 
island  wharfl  This  at  once  increased  the  available  depth  of  the  harbor 
to  16  feet,  and  large  steamers  came  to  use  it  before  the  work  was  fiilly 
complete. 

1891. — In  1891  the  clearing  off  of  loose  material  from  the  bed  rock 
was  continued  by  the  Unit^  States  up  to  the  north  line  of  Cayuga 
street,  a  farther  distance  of  900  feet  for  240  feet  width,  leavingundredged 
100  feet  next  the  wharves  on  each  side.  Over  this  area  the  effective 
depth  was  increased  2  or  3  feet,  the  rock  shoaling  from  15  feet  at  the 
north  end  of  the  work  to  7^  feet  at  the  south  end.  Sixteen  thousand 
eight  hundred  and  forty-five  cubic  yards  was  removed,  at  23J  cents,  in 
scows.  In  addition,  there  were  many  pieces  of  ledge  rock  which  the 
dredge  could  not  raise  which  were  taken  out  by  the  United  States  hired 
labor,  with  a  derrick  boat.  The  aggregate  was  about  78  cubic  yards, 
costing  an  average  of  $7.58  per  yard.  After  completing  this  the  ridges 
of  gi'avel  and  stones  were  leveled  off  by  dragging  a  bar  of  railroad  iron 
over  the  bottom. 

189J2, — In  1892  tne  United  Slates  dredge  was  employed  to  remove  a 
ridge  of  sand  20  to  50  feet  wide  which  had  formed  in  the  outer  harbor 
along  the  harbor  face  of  the  outer  breakwater  by  the  material  washed 
over  and  through  it.  This  work  began  at  Station  3075  and  extended 
thence  westward  to  Station  1400.  The  deposit  had  reduced  the  original 
depth  of  about  17  feet  to  10  or  12  feet,  and  its  removal  required  the 
dredging  of  10,010  cubic  yards,  including  385  cubic  yards  of  stone  crib 
filling  which  was  saved.  The  dredge  also  reopened  in  1892  the  boat 
passage  which  was  originally  dredged  through  the  inner  old  breakwater 
to  the  outer  harbor  in  1884. 

1893. — The  act  of  Congress  approved  March  3, 1893,  authorized  the 
unexpended  balance  of  the  current  appropriation  to  be  applied  to 
the  removal  of  rock  within  the  harbor  lines  to  a  uniform  depth ;  and  in 
/pursuance  thereof  3,170  cubic  yards  of  solid  rock,  measured  in  place, 
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118  drilled,  blasted,  and  removed,  at  a  cost  of  $8,957.50.  During  the 
■me  season  a  dredging  plant  was  hired  for  one  hundred  and  thirty  one 
pid  one-half  hours  to  remove  a  shoal  near  the  light-house  at  the 
ntrance  to  the  inner  harbor;  2,806  cubic  yards  of  gravel  and  loose 
itoDe  was  removed  at  a  total  cost  of  $986.25. 

1892, 1893, 1894,  i85>5.— The  private  work  referred  to  under  head  of 
18P0  has  been  continued  more  or  less  each  year  since  then.  In  1893 
ffae  rock  excavation  was  thus  extended  along  the  front  of  the  North- 
fpstern  elevator  property  on  the  west  side  of  the  river  to  accommodate 
tke  largest  steamers,  and  in  1894-95  it  was  extended  on  the  east  side  in 
tke  trestle  basin,  to  give  deep  water  along  the  whole  length  of  the 
Reent  New  York,  Ontario  and  Western  Railroad  Company's  coal  tres 
tie  and  also  to  give  deep-water  access  to  the  Delaware  and  Hudson 
Canal  Company's  coal  trestle  which  has  not  heretofore  had  this  advan- 
Uge,  and  which  has  been  rebuilt  and  extended  during  1895. 

1894  and  1895. — The  act  of  Congress  approved  August  17,  1894, 
Bthorized  the  extension  of  the  rock  excavation  by  the  expenditure  of 
ilO.OUO,  and  in  pursuance  thereof  3,351  cubic  yards  of  solid  rock,  meas- 
ved  in  place,  was  drilled,  blasted,  and  removed  at  a  cost  of  $9,215.25. 

This  extended  the  work  93  feet  farther  upstream,  with  a  width  of  392 
feet  and  a  depth  of  15  feet  below  extreme  low  water,  to  agree  with  the 
1%  work.    This  was  mainly  done  in  1894  and  was  completed  in  1895. 

OPERATIONS. 

The  execution  of  the  project  approved  August  27, 1894,  for  the  removal 
if  about  3,000  cubic  yards  of  solid  rock  from  the  inner  harbor  near  the 
arer  mouth  begun  on  September  20, 1894,  was  contintied  until  Decem- 
ber 20,  when  it  was  suspended  for  the  winter;  being  resumed  in  the 
i^ng  and  completed  on  May  20,  1895. 

The  object  of  this  improvement  was  to  extend  the  deep  area  in  this 
portion  of  the  harbor,  where  work  was  begun  in  1893,  and  to  secure  a 
Viiform  depth  of  not  less  than  15  feet  at  low  water,  which  would  enable 
icssels  of  this  draft  to  reach  certain  grain  elevators  and  coal  trestles  at 
aj  stage  of  the  lake. 

The  lirm  of  Hingston,  Rogers  &  O'Brien,  of  Buffalo,  N.  Y.,  were  hired 

*  do  this  work.    They  were  paid  $2.75  per  cubic  yard,  measured  in 

pbee,  for  all  rock  removed  from  within  the  given  area.    No  payment 

ns  made  for  rock  which  it  was  necessary  to  remove  below  the  15-foot 

fbne  in  order  to  secure  the  required  depth  throughout,  nor  for  any  loose 

featerial  that  was  lying  on  top  of  the  solid  rock.    The  work  was  begun 

kf  the  contractors  on  September  20, 1894,  and  completed  in  the  following 

lay;  3,351  cubic  yards  of  solid  rock  was  removed  by  drilling,  blasting, 

•d  dredging.    The  cost  of  this  work  was  $9,215.25. 

The  result  of  this  work  was  to  extend  the  deep  water  about  93  feet 

fcrtber  up  the  river.    It  ought  to  be  extended  farther,  but  even  as  it  is 

Ike  effect  has  been  very  beneficial  to  the  commerce  of  Oswego,  by  cans- 

H  ^  yearly  increase  in  the  number  of  large-class  vessels  which  come 

te  the  harbor. 

The  deep  area  now  extends  from  the  lake  to  a  line  across  the  river  83 
4et  north  of  the  north  line  of  Seneca  street. 

To  extend  this  depth  200  feet  farther  upstream  will  require  the  re- 
moval of  a  layer  of  rock  4  feet  thick. 

Ilie  most  important  construction  work  undertaken  during  the  year 
tas  the  repair  of  the  breach  in  the  outer  breakwater,  for  which  special 
iTDvision  bad  been  made  in  the  last  appropriation  bill.    The  execution 
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of  this  work  necessitated  the  complete  removal  down  to  the  ffr\\\2i,ge 
foundation  of  a  partially  wrecked  section  of  the  breakwater  35  feet  in 
length,  the  construction  and  sinking  in  place  of  a  new  crib,  and  the 
rebuilding  of  a  corresponding  length  of  new  superstructure  thoroughly 
bonded  into  the  adjacent  work.  The  lateness  of  the  season  at  which 
the  appropriation  became  available  and  the  very  exposed  locality  of 
the  work  rendered  the  undertaking  a  particularly  hazardous  one  and 
required  some  novel  expedients  to  be  resorted  to  in  order  to  bring  it  to 
a  successful  conclusion. 

The  work  was  begun  in  September,  189-4,  and  finished  in  the  succeed- 
ing December.  For  a  detailed  description  of  the  work,  the  difficulties 
encountered,  and  the  manner  in  which  they  were  overcome  I  would 
invite  attention  to  the  accompanying  report  of  Assistant  Engineer 
Judson,  who  was  in  local  charge  of  this  work  and  to  whom  much  credit 
is  due  for  its  successful  accomplishment  without  accident  or  loss. 

The  total  cost  of  the  work  was  $10,774.16,  but  in  this  cost  is  included 
the  value  of  certain  stone,  iron,  lumber,  and  other  material  on  hand. 
The  actual  amount  of  money  disbursed  for  the  purpose  was  somewhat 
less,  but  the  balance  of  the  $10,000  will  be  used  to  replace  the  material 
taken  from  stock. 

In  addition  to  the  work  of  repairing  of  this  breach  other  repairs 
were  made  to  the  outer  breakwater  at  various  localities  as  they  were 
required. 

Total  amonnt  expended  for  this  purpose  in  money  and  material $876. 11 

Expended  for  engineering  and  office  expenses  and  contingencies 2y  173. 12 

For  removal  of  rock  in  the  inner  harbor 9, 215.  25 

For  services  of  watchmen,  for  gauge  reading,  and  for  the  care  and  repair 

of  plant 2,ia3.68 

For  repairs  upon  the  outer  breakwater,  as  above  described 9, 780. 67 

REM  AUKS. 

The  need  of  an  east  breakwater  or  jetty  to  protect  the  harbor  from 
waves  formed  by  northeasterly  storms  and  to  render  the  entrance  at  all 
times  safe  and  easy  is  appreciated  more  and  more  with  each  succeeding 
year.  In  recognition  of  this  want  Congress,  in  an  act  approved  March  3, 
1895,  authorized  a  survey  to  be  made  and  called  for  a  project  and  esti- 
mate for  the  construction  of  an  east  breakwater  or  jetty  at  the  mouth 
of  the  Oswego  River  for  the  protection  of  commerce  and  to  render  the 
entrance  to  it  easv  and  safe. 

In  compliance  with  this  requirement  a  survey  has  been  made  and  a 
plan  involving  the  construction  of  a  cnrved  jetty  1,400  feet  in  length 
and  costing  in  round  numbers  $107,000,  or  an  average  of  $137.50  a 
running  foot,  was  prepared  and  submitted. 

As  no  appropriation  has  yet  been  made  for  the  construction  of  this 
jetty  it  can  not  be  treated  as  a  portion  of  the  existing  project.  Its  cost, 
therefore,  does  not  appear  in  the  money  statement  in  giving  the  amount 
required  for  completion  of  the  existing  project. 

The  present  project  permits  the  break  140  feet  long  in  the  outer 
breakwater  near  the  shore  arm  to  be  left  open,  and  proposes  the  con- 
struction of  two  properly  located  spur  cribs  to  protect  the  entrance. 

The  cribs  adjacent  to  the  break  are  considerably  shaken  and  need 
extensive  repairs,  and  the  spur  cribs  should  be  built  as  soon  as  possible. 

The  whole  work  will  cost  about  $75,000. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  s,776  linear  feet  of  piers  and  breakwaters  at  this 
place,  ot  which  6,405  feet  is  valuable  and  necessary  to  the  maintenance 
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rf  the  harbor.  The  rest  has  been  superseded  by  the  eonstractioD  of 
wv  breakwater  or  disposed  of  to  other  departments  of  the  Govern- 
MDt  or  to  private  individuals,  and  further  repairs  to  it  will  probably 
Ht  be  required.  Six  thousand  eight  hundred  feet  of  ]))er  work,  in 
rannd  numbers,  therefore,  must  be  kept  in  good  order.  As  elsewhere 
explained,  it  is  composed  of  timber  cribs  filled  with  stone.  The  jtart 
tkat  is  below  water  is  not  subject  to  decay,  and  only  needs  repairs  when 
ilLs  impaired  by  collisions  or  storms — accidents  of  infrequent  occur- 
mce.  But  the  timber  which  is  above  water  and  which  forms  the 
nperstnietare  is  in  a  situation  very  unfavorable  to  its  durability, 
lu  asefiil  life  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed 
atthe  end  of  this  i)eriod,  but  it  ought  to  be  renewed  before  its  strength 
i^too  much  impaired,  otherwise  it  is  liable  to  give  way  in  a  severe  storm 
u»\  great  damage  result  to  the  whole  structure. 
The  C4»st  of  the  superstructure  of  the  kind  used  here  is  about  $40  a 
nmniug  foot.  There  is  now  3,716  feet  of  it  here  that  is  from  twelve  to 
iwenteen  years  old.  It  needs  renewal  now,  and  will  cost  $150,000.  This 
nDi  is  not  included  in  the  amount  required  to  complete  the  existing 
project. 

Name  of  harbor,  Oswego,  N.  Y.  CoUection  district,  Oswego,  N.  Y.  Nearest  light- 
knie,  Oswego,  N.  Y. ;  a  fixed  white  light  of  the  third  order  at  the  eastern  end  of  the 
direst  breakwater;  a  fixed  red  lignt  of  the  fonrth  order  on  the  eastern  end  of 
%t  oQter  west  breakwater,  with  a  fog  bell  attached.  Nearest  works  of  defense,  Fort 
<*urio,  N.  Y. 

Money  statement. 

Wt  1,  1894,  balance  unexpended $5, 522. 58 

Isoimt  appropriated  by  act  of  August  17,  1894 37, 000. 00 

42, 522. 58 
htt  30,  1895,  amount  expended  during  fiscal  year 23, 248. 72 

%  1, 1895,  balance  unexpended 19,273.86 

%  1,1895,  outstanding  liabilities 27.25 

Jiij  1, 1895,  balance  available 19,246.61 

lAfflonnt  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

:  Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  J  one  30, 1897    85, 000.00 
l^obmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  capt.  dan  c.  kingman,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswego^  N,  1'.,  June  8, 1895. 

General:  Iu  compliance  with  instructions  contained  in  the  Depart- 
ment letter  of  March  14, 1895,  I  have  the  honor  to  submit  the  followinir 
Project  for  the  construction  of  an  east  breakwater  or  jetty  at  the  month 
i  the  Oswego  Uiver  for  the  protection  of  the  harbor  and  to  render  the 
<ittrance  to  it  easy  and  safe. 

The  project  ancl  the  survey  upon  which  it  is  founded  was  authorized 
k^the  sundry  civil  act  approved  March  2, 1895.    The  results  of  the  sur 
^Qr  are  shown  upon  the  accompanying  map. 

The  origiual  project  for  improving  the  harbor  at  Oswego  was  adopted 
fc  1826  and  provided  for  the  construction  of  an  eastern  and  a  western 
^kwat^r  on  opposite  sides  of  the  river  at  its  mouth.  .This  project 
»»  soon  completed,  and  though  the  works  were  difficult  and  expensive 
tf.maiiitenauce  it  sufficed  for  many  years  for  the  commerce  of  Oswego. 
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lu  1870,  in  order  to  give  better  facilities  to  the  rapidly  increasing 
commerce  of  the  port,  a  project  was  adopted  for  the  construction  of  a 
large  breakwater,  protecting  nearly  a  mile  of  lake  shore  just  west  of  the 
river  mouth.  This  breakwater  has  been  built,  but  it  does  not  completely 
shelter  the  harbor  at  all  stages  of  the  wind. 

When,  as  not  infrequently  happens,  a  storm  comes  from  the  northeast 
the  seas  are  carried  into  this  outer  harbor  to  such  an  extent  as  to  make 
it  unsafe  or  exceedingly  inconvenient  for  a  vessel  to  lie  anywhere  in 
the  eastern  half  of  it,  which  half  is  the  better  and  most  accessible  of 
the  two.  To  this  condition  is  no  doubt  largely  due  the  fact  that  wharves 
and  docks  have  never  been  constructed  in  the  eastern  part  of  this  har- 
bor. But  these  northeasterly  storm  waves  not  only  enter  the  outer  har- 
bor but  also  the  inner  harbor,  lying  within  the  river  mouth.  The  waves, 
being  confined  by  the  vertical  faces  of  the  docks,  travel  far  up  the  river, 
even  as  far  as  the  bridge,  and  vessels  are  then  unable  to  load  at  the 
elevators  and  the  outer  end  of  the  coal  trestles.  The  harbor  is  also  a 
very  difficult  one  for  vessels  to  make  under  certain  condition^  of  the 
wind.  The  most  frequent  and  most  violent  gales  come  from  the  north- 
west, and  a  vessel  coming  down  the  lake  and  seeking  to  enter  the  har- 
bor is  obliged  to  round-to  under  conditions  which  make  it  very  difficult 
and  dangerous.  As  the  vessel  turns  round  the  outer  beacon  it  finds 
the  wind,  the  current  of  the  river,  and  the  full  force  of  the  waves  set- 
ting it  toward  the  rocky  shore  under  the  fort. 

A  great  many  wrecks  have  occurred  here  and  a  great  many  lives 
have  been  lost.  Hardly  a  year  passes  without  one  or  more  vessels  being 
destroyed  at  this  place.  Herewith  is  transmitted  a  photograph  show- 
ing two  vessels  which  were  carried  ashore  here  and  totally  destroyed 
during  two  successive  days  in  the  month  of  November  last. 

Oswego  is  the  most  important  harbor  on  Lake  Ontario;  its  commerce 
is  greater  than  that  of  all  the  other  American  ports  put  together.  The 
value  of  the  freight  which  annually  enters  and  leaves  the  harbor  is  not 
less  than  $7,000,000.  This  harbor,  which  ought  to  be  the  most  accessi- 
ble, is  regarded  by  all  lake  navigators  as  the  most  dangerous  to  enter, 
and  it  is  greatly  feared  and  dreaded  by  them,  and  this  large  and  valu- 
able freight,  together  with  the  vessels  which  carry  it,  are  yearly  jeopard- 
ized by  the  lack  of  a  suitable  work  on  the  east  side  of  the  river  which 
would  facilitate  the  entrance  of  vessels  and  keep  out  the  seas. 

An  extensive  and  expensive  breakwater  designed  to  afibrd  increased 
harbor  facilities  at  this  place  is,  in  my  judgment,  not  required.  There 
is  ample  space  for  growth  and  expansion  adequate  to  accommodate  a 
much  greater  commerce  than  now  comes  to  the  port,  provided  this  space 
is  properly  sheltered  from  the  northeast  so  that  it  could  safely  and  con- 
veniently be  used  at  all  stages  of  the  weather.  In  view  of  the  foregoing, 
I  would  respectfully  submit  the  following  project,  namely: 

The  construction  of  a  curved  jetty  as  shown  upon  the  drawing,  this 
jetty  to  terminate  upon  the  line  of  the  outer  breakwater  prolong^  and 
500  feet  from  it,  so  as  to  leave  an  entrance  into  the  harbor  500  feet  wide. 
The  curve  of  the  jetty  is  the  arc  of  a  circle  having  a  radius  equal  to 
2,000  feet.  The  jetty  starts  in  comparatively  shallow  water,  near  a 
point  of  rocks  which  extends  out  into  tbe  lake.  A  sufficient  opening 
is  left  here  to  allow  the  circulation  of  water  and  to  permit  any  floating 
object  which  the  river  might  bring  down  to  be  carried  out  into  the  lake, 
and  also  to  allow  the  passage  of  small  boats  and  tugs. 

The  survey  shows  that  the  character  of  the  bottom  is  excellent.  It 
consists  of  either  coarse  gravel  and  shingle,  practically  incompressible, 
or  of  solid  rock.  The  depth  of  water  along  the  axis  of  the  jetty  is  shown 
upon  the  map. 
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The  style  of  constractlou  proposed  is  similar  to  that  used  in  the  outer 
breakwater.  Wherever  the  natural  depth  of  the  water  is  more  than  20 
feet  it  will  be  filled  up  by  a  riprap  of  loose  stone  to  a  height  of  20  feet 
bdow  low  water,  and  upon  this  foundation  the  crib  substructure  will 
lie  sunk. 

It  is  proposed  to  use  cribs  not  less  than  100  feet  in  length,  and  to 
adopt  a  mode  of  construction  much  stronger  than  any  heretofore  used 
OB  this  lake,  so  that  if  it  is  ever  found  desirable  to  build  a  concrete  top 
tfce  substructure  will  be  perfectly  capable  of  supporting  it. 

For  the  first  superstructure  a  design  similar  to  that  adopted  and 
approved  in  1890  for  the  outer  breakwater  will  be  used.  But  inasmuch 
» it  is  not  intended  or  expected  that  any  considerable  number  of  ves- 
sels will  use  this  jetty  as  a  place  to  tie  up  to,  the  high  parapet  will  only 
kused  for  a  length  of  500  feet  along  the  outer  end  of  the  jetty.  For 
the  remainder  of  the  distance  a  low  form  of  parapet  similar  to  that  on 
^  shore  arm  of  the  breakwater  will  be  used.  The  details  of  con- 
itraction  of  the  proposed  jetty  are  fully  shown  upon  the  accompany- 
mg  drawing. 

The  structure  will  be  composed  of  300  linear  feet  of  17-course  crib  with 
bir  parapet  and  no  riprap  foundation,  600  feet  of  22-course  crib  with 
liv  parax>et  and  4  feet  of  riprap  foundation,  and  535  feet  of  22-course 
mb  witii  high  parapet  and  4  feet  of  riprap  foundation. 

EstivMited  eoat  of  200  feet  of  IT-courae  crib, 

Semlock  or  spruce  (15  courses),  113,800  feet,  B.  M.,  at  $12 $1, 365. 60 

nie(top,2coaTBeB),12,600feet,  B.M.,at$18 226.80 

Oik  (posts),  14,300  feet,  B.M.,  at$25 357.50 

ToUl  lumber  in  100-foot  crib,  140,700  feet,  B.  M. 

libor,  overseer  and  foreman ,  on  140,700  feet  lumber,  at  $9  per  M 1, 266. 30 

Add  25  per  cent  to  labor  on  account  for  effect  of  eight-hour  law 316. 50 

^w  bolts,  12,860  pounds,  at  $1.85  per  100  pounds 213.90 

firiftbolts,  3,400  pounds,  at  $1.65  per  100  pounds 56.10 

%ike,400  pounds,  at  $2.12  per  100  pounds 8.50 

tee  filling,  1,740  cubic  yards,  at$l 1,740.00 

Total  for  100-foot  17-course  crib 5,551.20 

Nine-course  superstructure  per  100  feet  without  stone. 

hwn  office  records 2, 900. 44 

feme  filling,  540  cubic  yards,  at  $1 540.00 

Add  25  per  cent  to  labor  account  for  effect  of  eight-hour  law 150. 00 

Total  for  100-foot  low  superstructure 3, 590. 44 

Utal  cost  of  100  feet  of  17-course  crib  with  low  parapet  and  without 

riprap  foundation 9,141.64 

Cvtof  300  linear  feet  of  same 27,424.92 

Cwt  of  100  linear  feet  of  22-course  crib  with  low  parapet  and  4-foot  riprap 
foundation  (for  crib  only) : 

Hemlock  or  spruce  (20  courses),  154,952  feet,  B.  M.,  at  $12 1,  a57. 02 

Pine  (top,  2  courses),  12,660  feet,  B.M.,at$18 227.88 

Oak  (posts),  18,480  feet,  B.  M.,  at  $25 441.00 

Total  lumber,  186,092  feet,  B.  M. 

Ubor,  overseer  and  foreman,  on  186,092  feet  lumber,  at  $9  per  M 1, 674. 83 

Add  25  per  cent  to  labor  account  for  effect  of  eight-hour  law 418. 70 

lerew  bolts,  16,700  pounds,  at  $1.85  per  100  pounds 308.95 

Driftbolts,4,400pounds,  at  $1.65  per  100  pounds 72.60 

Ipike,  560  pounds,  at  $2.12  per  100  pounds 11.87 

itone  filling,  2,160  cubic  yards,  at  $1 2.160.00 

Total  cost  of  100-foot  22-course  crib 7,172.85 

Cost  of  100  linear  feet  of  riprap  foundation  (average  height,  4  feet),  900 
eubic  yards,  at$l , , ,,., 900.00 


i 
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100  feet  finished  etrncture,  coasisting  of  22-couFBe  orib,  low  parapet,  and  ' 
4-foot  riprap  fouudation : 

CoBtofcrio  per  100  feet $7, 172.85  '^ 

Cost  of  superstructure 3, 690. 44   1 

Cost  of  riprap 900.00   j, 

Total 11, €63. 29  '^ 

Cost  of  600  feet 69,979.74 

Cost  of  100  linear  feet  of  13-«onr8e  superstructure  (from  office  records) 

witliout  stone j 3,536.72 

Stone  filling,  714  cubic  yards,  at$l 714.00 

Add  25  per  cent  to  labor  account  for  efifect  of  eight-hour  law 198. 00   .; 

Total  for  13-course  superstructure 4,448.72 

Total  cost  of  100  feet  of  22-courso  crib,  high  parapet,  and  riprap  founda- 
tion, from  foregoing 12, 521. 57 

Cost  of  535  feet  of  same 66,990.40 

Total  cost  of  field  work  of  proposed  structure,  1,435  feet  in  length 164, 395. 06 

Add  20  per  cent  for  all  contingencies 32, 879. 01 

Total 197,274.07 

Or,  in  round  numbers,  the  total  cost  of  the  finished  work  will  be  $197,000,  or  an 
average  of  $137.50  per  running  foot. 

The  various  items  already  given  which  go  to  make  up  this  total  are 
determined  from  the  ofiQce  records,  giving  the  cost  of  similar  work  here- 
tofore constructed  by  hired  labor. 

The  rather  large  percentage  which  is  allowed  for  contingencies  is  ren- 
dered necessary  by  the  fact  that  the  cost  taken  was  simply  for  the  work 
in  the  field,  and  did  not  include  the  engineering  and  office  expenses 
nor  the  contractor's  profit,  if  the  work  was  done  by  contract,  nor  did  it 
iTiclude  the  loss  due  to  delays  resulting  from  small  and  irregular  appro- 
X)riations  nor  the  jtossible  loss  of  which  there  is  always  danger  in  the 
construction  of  such  works,  due  to  sudden  storms,  involving  loss  of 
stone  or  the  injury  and  destruction  of  partially  filled  cribs. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 

Capt.  of  Engineers, 
Brig.  Gen.  Wm.  P.  Cratghill, 

Chief  of  Engineers^  U,  S.  A. 

(Through  Division  Engineer,  Northeast  Division.) 


rkpout  of  mr.  wm.  pikkson  judson,  assistant  engineer. 

United  States  Engineer  Office, 

Oswego,  N.  F.,  June  SO,  1805, 

Sir:  I  hav«  the  honor  to  submit  the  following  report  regarding  the  operations 
between  September  and  December,  1894,  in  repairing  the  189^94  breach  in  the  outer 
breakwater  of  Oswego  Harbor,  which  work  was  specially  provided  for  in  the  river 
and  harbor  bill  of  August  17,  1894,  in  the  following  terms:  ''Ten  thousand  dollars 
shall  be  expended  in  repairing  the  breach  recently  made  in  the  breakwater  at 
Oswego,  New  York." 

The  work  consisted  m  the  removal  from  the  center  of  the  Oswego  outer  break- 
water, 2,600  feet  from  its  western  angle,  of  a  shattered  section  35  feet  in  length, 
which  had  been  four  times  breached  and  three  times  repaired,  and  the  construction 
in  its  place  of  a  stronifer  structure,  both  the  old  and  the  new  constructions  being 
of  timber  crib  work  tilled  with  loose  stone. 

The  conditions  under  which  the  work  must  b<>  done  were  unusually  difficult,  and 
will  be  described. 
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Thb  breakwater  cribs  had  stood  intact  at  this  point  (except  renewal  of  their  snper- 
itaetore)  from  the  time  when  bnili^  in  1876,  until  18£R9»  when  the  spar  crib,  150  feet 
\mf,  was  placed  here  outside  the  braakwater,  separated  from  it  by  a  space  of  10  feet 
■ieztending  ont  at  right  angles  into  the  open  lake  150  feet. 

The  presence  of  this  projecting  crib  caused  a  concentration  of  wave  force  in  the 
agle  and  against  the  breakwater  adjoining  it,  and  the  first  northwest  gale,  on 
Bnember  28, 1889,  made  a  breach  through  the  timber  superstructure  of  the  break- 
ister  at  6  to  10  feet  above  water,  the  repair  of  which,  made  in  January,  1890,  cost 
8,530.  A  similar  gale  of  February  5, 1890,  caused  another  breach  at  the  same  place, 
hrt  this  time  in  the  crib-work  substructure  10  feet  below  water,  which  was  also 
Mired  in  the  same  year  at  a  cost  of  about  $600. 

ibia  withstood  the  waves  until  the  winter  of  1891-92,  when  another  submerged 
Inaeh  was  made  at  the  same  place,  but  this  time  at  the  bottom  of  the  crib  sub- 
ttaetare,  16  feet  below  extreme  low- water  level. 

This  was  too  deep  to  be  repaired  within  the  structure,  as  formerly,  and  a  concrete 
hbek  of  30  tons  weight,  when  immersed,  was  formed  within  a  water-tight  timber 
■old  6  feet  in  height,  20  feet  lone,  and  9  to  12  feet  wide,  and  was  placed  outside  in 
ie  open  space  between  the  end  of  the  spur  and  the  broken  face  of  the  breakwater, 
ftis  was  done  in  October,  1892,  at  a  cost  of  $1,013. 

To  farther  secure  the  base  of  this  and  of  the  adjoining  cribs,  there  was  deposited 
■  a  riprap  on  the  exposed  side  of  the  spur  and  along  the  breakwater  near  it  the 
iNie  and  rock  excavated  in  the  river  channel  during  the  season  of  1893,  reducing 
fte  depth,  which  naturally  was  16  and  18  feet,  to  10  and  12  feet. 

The  submerged  concrete  block  and  this  riprap  were  effective  in  securing  the  base 
tf  the  breakwater  crib  fh>m  farther  damage;  but  daring  the  winter  of  1892-93  the 
fep  of  the  same  crib  substructure  was  again  carried  away  from  water  level  5  feet 
vvn  for  a  length  of  20  feet,  leaving  the  supersthicture  and  parapet  without  stone 
ffiin^. 

This  was  repaired  in  November,  1893,  by  filling  the  exposed  compartments  of  the 
ivmpet  and  of  the  substructure  from  4  feet  below  water  to  12  feet  above  water  with 
tro  tight  boxes,  each  10  feet  square  apd  16  feet  deep,  filled  with  concrete  and  weigh- 
iif  90  tons  each. 

rhe  boxes  were  used  so  that  the  concrete  could  be  formed  in  them  above  water 
■d  lowered  into  place,  giving  the  concrete  time  to  harden  without  being  exposeil 
fethe  action  of  waves,  which  were  almost  constant  at  this  exposed  location. 

Two  were  completed,  while  a  third  was  three  times  destroyed  while  in  progress 
■d  was  not  finished. 

The  last  gale  loosened  the  entire  side  of  the  substructure  and  showed  that  the 
vbole  crib  must  be  rebuilt  from  the  bottom.  The  work  then  done  had  cost  $2,448, 
ad  was  effective  in  holding  the  shattered  structure  in  place  through  the  succeeding 
lister,  but  the  opening  in  the  lake  face  was  so  enlarged  as  to  extend  7  feet  below 
liter  and  5  feet  above  for  the  whole  length  of  the  substructure  crib,  viz,  35  feet. 

Having  been  breached  four  times,  in  18^,  1890, 1892,  and  1893,  as  has  been  recounted, 
ad  repaired  three  times,  at  an  aggregate  cost  of  $6,591,  it  became  evident  that  any 
Mier  repair  of  this  much-patched  structure  was  useless,  and  the  need  for  entire 
^ewal  in  a  construction  much  stronger  than  was  needed  elsewhere  in  the  break- 
nter  was  the  subject  of  a  special  verbal  report  bv  the  officer  in  charge  to  the  River 
■d  Harbor  Committee  of  Congress  on  April  9,  1894. 

This  resulted  in  the  insertion  of  the  before-quoted  paragraph  in  the  river  and 
krbor  bill  of  August  17,  1894,  setting  aside  $10,000  for  this  purpose. 

The  necessary  authority  for  beginning  the  work  was  not  received  until  August  29,  at 
liiich  late  date  the  calm  season,  specially  needed  for  this  extremely  exposed  location, 
bd  passed,  and  it  was  considered  doubtful  if  the  removal  of  the  shattered  structure 
Id  the  substitution  of  a  new  one  could  then  be  accomplished  that  year.  It  was 
scessary  to  take  the  risk^  however,  as  the  breach  might  be  extended  indefinitely 
if  not  rebuUt  before  the  winter  storms.  Work  was  therefore  begun  August  29  upon 
I  sew  crib,  which  was  to  be  35  feet  square,  14  feet  deep,  and  of  a  construction,  the 
<rength  of  which  was  estimated  at  more  than  tenfold  tnat  of  the  original  structure, 
^on  the  base  of  which  this  new  crib  was  to  be  placed.  Some  of  the  special  features 
t  the  new  structure  were  as  follows:  The  bottom  of  the  new  crib  was  made  of  12 
^  12  inch  hemlock  timbers,  edge  bolted  solidly  together  and  fastened  beneath  the 
nils  of  the  crib  to  vertical  oak  posts  on  all  the  faces  and  at  the  interior  intersections 
tf  cross  tie  walls. 

Hie  sides  of  the  crib  were  held  together  and  to  the  tie  ends  by  screw  bolts  passing 
bough  vertical  oak  posts,  which  posts  extended  within  the  crib  from  the  bottom 
If  the  orib  to  the  top  of  the  completed  parapet,  and  were  screw  bolted  to  every  tie 
nd  also  to  every  course  of  the  side.  £ach  set  of  ties  was  built  between  a  pair  of  8 
^  12  inch  oak  posts,  while  12  by  12  inch  oak  posts  were  screw  bolted  to  tne  sides 
lidway  between  the  tie  ends  on  all  faces.    Driftbolts  were  only  used  to  steady  the 
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timbers  in  place,  the  real  fasteniiigB  being  Berew  bolts,  whose  do7Blo)tod  tooftSe 
strength  is  probably  twenty  fold  the  friotional  hold  of  tho  driftbolte  ordinarily  used. 

The  quantity  of  iron  used  in  bnilding  the  new  crib  and  iuperstractore  equaled  223 
pounds  per  1,000  feet,  B.  M.,  of  the  timber  used,  60  per  cent  of  this  being  screw  bolts. 
Comimrison  in  this  respect  with  other  parts  of  the  breakwater  will  be  naefal. 

The  1876  original  crib  substructure,  which  was  breached  and  is  now  replaced,  con* 
taiued  per  1,000  feet,  B.  M.,  of  timber  and  plank,  89  pounds  of  iron,  1^  per  cent  of 
which  were  screw  bolts,  with  no  yertlcal  posts. 

The  1884  parapet  superstructure,  also  now  replaced  at  this  point,  136  pounds  of 
iron,  no  screw  bolts,  no  x>ost8. 

The  1887  shore-arm  superstmcture,  which  has  not  been  damaged  nor  needed  any 
repair,  157  pounds  of  iron,  22  per  cent  screw  bolts,  with  rertical  posts. 

The  1889  spur  crib,  which  has  has  not  been  damaged  nor  needed  any  repairs,  150 
pounds  of  iron,  75  per  cent  screw  bolts,  with  vertical  posts. 

The  1890  parapet  superstructure,  which  has  the  same  clear  record,  162  pounds  of 
iron,  78  per  cent  screw  bolts,  with  vertical  posts. 

Returning  to  the  1894  work,  the  sides  and  ties  of  the  new  crib  were  made  of  13  by 
12  inch  white  pine,  except  the  upper  six  courses  of  the  exposed  face,  which  were  of 
12  by  12  inch  white  oak. 

The  superstructure,  of  13  courses  above  water,  was  formed  in  the  same  way,  except 
that  the  lower  7  courses  were  of  oak.  The  filling  of  the  one-third  of  the  crib  next 
its  exposed  face  and  of  the  superstructure  and  parapet  above  it  was  formed  of  mass- 
ive blocks  of  limestone  weighing  1  to  5  tons  each  and  packed  closely  in  positioa 
a  gainst  the  lake  wall,  some  of  these  blocks  being  10  feet  long  and  reaching  the  full 
wid  th  of  th  e  parapet.  These  blocks  pertain  to  the  earl y  h  istory  of  the  harbor,  havi ng 
been  brought  here  from  Chaumont  between  1830  and  1887  to  pave  a  riprap  mole  iu 
front  of  the  inner  breakwater.  They  were  recovered  from  their  position  in  the  now 
abandoned  mole,  at  a  cost  of  about  $2  per  cubic  yard,  and  have  proved  of  the  great- 
est value  in  this  present  work,  entirely  preventing  any  loss  of  stone  filling  from  the 
Incomplete  crib  and  superstructure  during  the  repeated  gales  whose  waves  swept 
over  and  through  the  work  while  in  progress. 

The  crib  was  completed  in  the  harbor  ready  to  sink  on  September  26.  The  clear- 
ing of  the  old  crib  out  of  the  breach  had  been  of  necessity  deferred  until  the  new 
one  was  ready  to  take  its  place,  the  concentration  of  waves  at  this  place  being  such 
that  those  raised  by  an  ordinary  fresh  wind  of  20  miles  per  hour  would  send  waves 
over  the  13-foot  parapet  sufficient  to  wash  away  workmen  and  material,  while  thoso 
caused  by  a  northwest  gale  of  60  miles  per  hour  repeatedly  threw  up  dense  columns 
of  spray  50  fdet  square  to  a  height  of  120  feet. 

Aside  from  the  concentration  of  waves  procluced  at  this  spot,  it  is  known  that  the 
normal  waves  which  occur  off  Oswego  Harbor  are  of  excessive  size  and  force.  In 
December,  1884,  the  writer  made  accurate  measurements  of  waves  at  a  point  1,000  feet 
to  windward  of  the  breakwater  angle,  where  the  waves  were  of  normal  size  and  unaf- 
fected by  the  breakwater.  The  measurements  were  made  during  a  northwest  gale 
having  a  recorded  velocity  at  the  breakwater  of  78  miles  per  hour.  The  solid  tops  of 
many  nundred  waves,  exclusive  of  their  foam  crests,  were  observed  to  have  a  height 
of  19  feet  above  still-water  level  within  the  harbor,  while  the  wave  valleys  were  12 
feet  below  the  same  level,  making  total  wave  fronts  of  31  feet  height,  which  moved 
at  a  speed  of  34  to  40  miles  per  hour. 

Dynamometers  recorded  a  force  of  impact  of  940  pounds  per  square  foot  at  8  feet 
above  water  level,  at  which  height  the  first  breach  here  described  was  afterwards 
made. 

The  conditions  being  favorable,  on  Sunday,  October  7,  the  90-ton  conoretti  blocks 
were  broken  by  dynamite  and  the  dredge  at  once  set  at  work  to  tear  out  the  timber- 
work  below  water,  a  gang  of  workmen  meantime  cutting  down  the  ends  of  the 
proposed  opening  above  water  and  building  temporary  bulkheads  at  each  side  to 
prevent  the  open  work  from  unraveling  in  storms  which  might  arise. 

One  feature  of  the  cost  of  the  work  was  the  imperative  necessity  of  closing  up  all 
loose  ends  every  night.  Sometimes  this  temporary  work  was  all  taken  out  again  the 
next  morning,  and  sometimes  it  had  to  withstand  waves  for  a  week  before  the  work 
could  be  resumed. 

Sometimes  only  an  hour's  work  could  be  done  before  the  rising  waVes  would  make 
it  necessary  to  again  close  it  up,  oil  being  freely  used  to  windward  of  the  place  to 
still  the  waves  and  to  defer  the  cessation  of  work  as  long  as  possible. 

Life  preservers  with  lines  were  constantly  on  hand,  and  close  watch  was  kept  of 
the  waves  to  avoid  having  the  workmen  caught  by  them  and  to  prevent  their  wast- 
ing time  in  looking  out  for  themselves.  Through  these  precautions,  which  were 
none  too  great,  no  man  was  washed  overboard  duiing  the  work  and  no  timbers  were 
displaced.  The  clearing  of  the  cot  begun  by  the  dredge  on  the  7th  and  8th  was  a 
much  more  difficult  operation  than  was  expected,  and  was  interrupted  by  rough 
water  on  October  9, 10, 11,  and  part  of  12  and  13,  and  all  of  tlie  14th  to  i8th.    It  waa 
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Mnd  completed  on  the  19th  to  a  depth  of  12  feet  below  zero,  and  the  new 

otb  was  placed  and  filled  to  water  line  with  ballast  stone  that  night  by  the  help  of 

two  Wells  lights,  which  made  work  by  night  nearly  as  effective  as  by  day. 

The  ordinary  ballast  stone  used  were  in^  part  those  taken  from  the  old  crib  by  the 

iredge,  and  were  fragments  of  12  to  200  poands  each.    Snch  comparatively  small 

itencs  w^oald  readily  be  washed  ont  of  the  crib  by  waves,  so  that  the  next  two  days 

vers  oocopied  in  filling  the  upper  2  feet  of  the  crib  with  the  blocks  of  Chanmont 

bmestone  oefore  referred  to,  which  formed  a  massive  pavement  over  which' the  waves 

csald  roll  without  injury  to  the  crib  or  its  filling.    This  paving  was  completed  on 

October  22.    It  was  considered  certain  that  the  new  crib  would  be  settled  slightly 

\f  the  first  heavy  waves,  and  it  could  not  be  rigidly  bolted  to  the  adjoining  work 

votil  final  settlement  had  occurred.    It  was  therefore  necessary  to  suspend  nirther 

Iterations  and  to  wait  for  a  heavy  northwest  gale. 

Twelve  days  of  calm  weather  followed,  and  the  expected  gale  did  not  occur  until 
Kovember  1.  After  this  subsided,  on  November  2,  the  crib  was  found  to  have  settled 
2  inches,  and  the  work  of  bonding  was  at  once  begun ;  but  it  was  stopped  again  on 
tia  3d  by  heavy  seas,  which  continued  during  the  4th,  5th,  and  6th. 

The  only  injury  done  during  this  time  was  the  breaking  of  one  12  by  12  inch  ver- 
tical post  and  the  washing  into  the  harbor  of  three  blocks  of  stone,  2  to  3  tons  each, 

vhich  bad  been  left  under  the  shelter  of  the  13-foot  parapet  adjoining  the  new  crib. 

Three  other  blocks,  one  2^  feet  square  on  end  and  10  feet  long,  were  moved  by  the 

mh  of  water  for  40  feet  along  the  banquet  deck  and  stopped  on  the  counterfort  which 

fnjects  from  the  harbor  face  of  the  breakwater. 

A  three  days'  calm  followed  this  gale  and  work  was  continued  then  and  whenever 

A»  waves  permitted. 

The  small  space  precluded  the  employment  of  more  than  a  limited  force,  15  carpen- 

ISB  and  40  laoorers  being  the  greatest  number  that  could  work  to  advantage  after 

Ike  crib  had  been  put  in  place.    November  proved  to  be  more  than  usually  stormy 

ad  work  was  again  prevented  by  waves  on  the  10th,  14th,  17th,  19tb,  23<l,  ^th,  and 

9kh.    Oil  was  freely  used  to  retard  and  prevent  the  breaking  of  waves  and  work 

««nt  on  without  regard  to  spray  or  rain  whenever  the  waves  were  not  so  large  as  to 

«i8h  men  and  materials  overboard. 

For  instance,  on  November  25  and  also  on  November  26,  when  the  wind  and  sea 

Were  heavy  enough  to  wreck  two  vessels  on  the  rocks  east  of  the  harbor  entrance, 

nrk  was  continued  on  the  breakwater  without  interruption. 

To  bond  the  new  work  securely  into  the  adjoining  old  work  the  superstructure  was 

apped  back  at  each  side  of  the  35- foot  crib  so  that  when  finished  the  new  part  was 

IS  feet  long  on  parapet  and  63  feet  long  on  banquet. 
On  November  29  the  breakwater  was  incased  in  a  foot  or  more  of  ice,  whose 

laoval  with  tools,  steam  jet,  and  salt  re<]uired  several  hours. 

fhe  work  was  finally  decked  and  completed  on  December  3,  and  it  now  shows  no 

4et  of  any  kind  from  the  gales  of  the  past  winter. 

The  following  is  an  itemized  statement  of  the  cost : 


Article. 


itstobrask  concrste  bloeks pounds.. 

removing  old  crib  from  break hours. . 

trs,  earrymg  ballast  taken  from  breach  and  used  to  sink  crib, 


lued  in  crib  and  aaperBtmctnre  (119,600  feet,  B.  M.) 


PiM 


feet,B.M. 
do... 


Olik • do... 

hahtM  (pattern) do... 

^osed  in  crib  and  saperstmc tare pounds. 

Screw  bolts do... 

DriftbeliB do... 

Dq do... 

do... 


Spika 


.do.. 


tagaerewa 

jk  shear  piiia 

aew.  to  laanch  orib poands. 

Wb  ballast  to  ilU  crib  and  aapentniotare  (700  cubic  yards) : 

On  band cubic  yards. 

PorehaiMwl do... 

Taken  from  old  crib do... 

Blocka  from  old  mole,  cost  of  reoovery do... 

t(eraile)  to  reduce  waves barrels. 

loeflned)  for  light do... 

Jl  to  remove  ioe do... 

^ktre hours. 

kilcee  of  overseer,  12  to  16  carpenters,  and  40  to  65  laborers . .  months . 

Total 


Quantity. 


21 
49.5 

33 

15.000 

76,000 

28,500 

444 

26,552 

16,102 

4,214 

5,040 

1,030 

166 

260 

50 

100 
278.8 
201.2 
120 

2.1 

1 

4 
142 

3 


Price  per 
uait. 


$0.20 
10.00 

8.00 

13.00 
18.85 
24.70 
20.00 


.0185 

.0225 

.0165 

.0212 

.0825 

.025 

.06 


.90 
5.00 


Total 


$6.20 
495.00 

264.00 

195.00 

1,432.60 

703. 95 

2.88 

498.74 


6.50 
4.00 

100.00 
278.82 

240.00 

10.87 

5.88 

8.60 

710.00 

5,817.67 

10.774.16 
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It  is  believed  that  the  difficnlty  which  has  heretofore  existed  in  maintain 
breakwater  at  this  roost  exposed  point  has  been  permanently  disposed  of 
work. 

Very  respectfully,  your  obedient  servant, 

Wm.  PIERSON  JUDSOl 

As9i8tant  En§ 
Capt.  D^N  C.  Kingman, 

Corps  of  Engineers. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  at  Oswego  Harbor ^  New  York,  during  fiscal  jfOOi 

June  SOf  1895. 

ARRIVALS. 


r*  A. 

O  —  :%: 

1 

Barges. 

Trade  engaged  in. 

Steamers. 

Sailing  vesBoiB. 

On  lake. 

Onri^ 

1 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

189 

Registered 
tonnage. 

Nnm-  1  Registered     Nam- 
ber.    I    tonnage.    :    ber. 

R< 

t 

Romct  on  lake. 

303 

45 

369 

117,841 

900 

79,794 

19.796 

193 

53,372 

Home,  on  river 

402 

Foreign,  on  lake 

454 

80,967 

270 

72  963 

■  «  * 

__  ^ 

ToUl 

717 

198.535 

643 

100,763 

463 

126,355 

402 

American  owned  . . 
Canadian  owned . . . 

465 
252 

153. 153 
45,382 

201 
442 

24.303 
76,460 

129 
334 

50.809 
75,546 

402 

.»- 

Sum  total.  2.225  arrivals;  481,933  registered  tonnage. 

1893,  arrivals,  2,097;  tonnage.  543,023.    1894,  arrivals,  2,776;  tonnage,  544,533. 

DEPARTURES. 


Home  ohIaVa 

339 

45 

327 

145.694 

900 

61,671 

207 

25,934 

91 

20,151 

Home,  on  river 

402 

Foreign,  on  lake 

832 

73,664 

-    340 

100,782 

•  »  ^ 

ToUl 

711 

198,265 

539 

99.596 

4S1 

120,933 

402 

Sum  total,  2,083  departures;  475,076  registered  tonnage. 

Greatest  draft  of  vessel feet- 
Greatest  tonnage  of  yessel registered  tonnage' 

Greatest  load  of  vessel net  tons  - 

Receipts  and  shipments  by  lake  and  river  at  Oswego,  N.  ¥,,  during  the  fiscal  ye»^ 

June  SO,  1895. 


Receipts. 

Shipments. 

Trade. 

Pas- 
sen- 
gers. 

1.671 

Grain. 

Net 
tont. 
42,866 

2,500 
16, 122 

Coal. 

Mer 

Chan- 

dise. 

Fisfa. 

Lum- 
ber, 
etc. 

Pas- 
sen- 
gers. 

3,285 

Grain. 

Coal. 

Mer- 
chan- 
dise. 

01 

Home,  on  lake 

Home,  on  river  .... 

Net 
tont. 
330 
7,115 

Set 
Umt. 
7.993 
6.505 
918 

AX 

tont. 
16 

'"'60 

Tont. 
4.101 
1,123 

Net 

tont. 

"38*550 

Net 

tont. 
212, 977 
4  S4.t 

Net 

tont. 
830 

O  OQQ 

Ni 

ton. 

Foreign,  on  lake  . . . 

73 
1,744 

109, 707       50 

323,694     1,607 

h 

Total 

• 

61,488 

7.445 

15. 416 

78 

114. 931  3.  335 

1 

36,560 

541,015   11,536 

i 

r 

Navigation  closed  December  26,  1894 ;  navigation  opened  April  18,  1895. 
revenue  collected  at  port  during  fiscal  year,  $77,776. 87.  The  diminution  of  i 
is  caused  by  removal  of  duties  from  lumber,  which  is  the  principal  import. 

For  the  purpose  of  reduction  to  tons  weight  the  following  is  assumed,  viz: 
barrels  oil  equal  1  ton;  1,000  feet  lumber  equal  l^  tons;  20^ crates  fruit  eqna 
12  railroad  ties  and  poles  equal  1  ton ;  1  cord  wood  and  posts  equals  li  tons 
anim&lB  equal  I  ton. 


I 


i 
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0  0  6. 
IMPROVEMENT  OF  HARBOR  AT  SACKETTS  HARBOR,  NEW  YORK. 

Object. — To  deepen  the  natural  harbor  formed  by  Ship  House  Point 
over  an  area  of  about  15  acres  to  12  feet  at  extreme  low  water.  This 
project  was  adopted  in  1881.  Previous  to  this,  in  1826-1828,  $6,000 
bad  been  ex|>ended  for  the  name  purpose. 

Present  project. — To  limit  the  excavation  to  an  area  of  about  6  acres 
and  to  defioe  the  entrance  and  provide  a  mooring  place  by  building  a 
crib  18  feet  square  upon  the  point  of  the  shoal  extending  into  the  har- 
bor from  the  end  of  Ship  House  Point. 

Also  to  check  shore  drift  by  extending  a  jetty  across  the  end  of  Ship 
House  Point  from  the  crib  above  described  to  the  bay  outside  the  point. 

The  following  appropriations  have  been  made  for  this  work: 

May  20, 1826 $3,000 

May  23, 1828 3,000 

Aagust2,1882 7,000 

AaKii8tll,1888 2,000 

August  17, 1894 5.000 

Total 20,000 

Present  worJcs. — A  crib  18  feet  square  has  been  built  as  proposed  in 
the  project;  a  jetty  of  stake  and  fascine  work,  loaded  with  stone,  has 
been  completed  for  a  distance  of  164  feet,  and  about  24,000  cubic  yards 
of  material  have  been  dredged  from  the  sheltered  area,  giving  a  depth 
of  12  feet  at  extreme  low  water. 

Operations. — None  other  than  the  collection  and  reporting  of  com- 
mercial statistics. 

Remarks. — This  harbor  is  formed  by  a  natural  spur  of  loose  rock  and 
gravel,  about  800  feet  in  length,  extending  in  an  easterly  direction  from 
the  shore,  so  as  to  form  a  small  sheltered  bay,  and  the  value  of  the  har- 
bor depends  upon  the  preservation  of  this  natural  spur  or  breakwater. 

Daring  the  war  of  1812  the  United  States  began  the  construction  of 
a  l»rge  naval  vessel  ui)on  this  spur.  The  vessel  was  never  launched, 
work  on  it  having  b'cn  stopped  by  the  treaty  of  peace;  but  the  vessel 
was  cared  for  for  a  great  many  years,  and  incidentally  the  site  on  which 
it  stood  was  prevented  from  any  washing  away,  due  to  wave  action.  A 
few  years  ago  the  vessel  was  sold  and  broken  up,  and  since  then  this 
spur  has  not  been  cared  for,  and  consequently  is  slowly  being  destroyed 
by  the  seas.  It  is  not,  however,  exposed  to  very  heavy  waves,  and  can 
be  protected  by  a  rough  wall  of  blocks  of  stone  of  one  or  more  tons  in 
weight  built  parallel  to  it  and  from  50  to  100  feet  in  advance  of  it, 
where  the  water  is  about  6  feet  deep.  This  stone  can  be  advantageously 
obtained  from  quarries  in  the  neighborhood,  and  it  is  estimated  that  it 
can  be  put  in  for  about  $3  a  cubic  yard.  The  present  appropriation 
will  be  applied  to  this  purpose  and  will  be  sufficient  to  complete  the. 
proposed  wall.    No  more  dredging  seems  to  be  necessary  at  present. 

Name  of  harbor,  Sacketts  Harbor,  N.  Y.  Collection  diBtrict,  Cape  Vincent,  N.  Y^ 
Kearest  lixht-house,  Sacketts  Harbor,  N.  Y. ;  a  fixed  white  light  of  the  fifth  order  on 
Hone  Island,  li  miles  west  of  town.    Nearest  works  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement. 

Jnlj  1, 1894,  balance  nnexpended $317.74 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

5,  317. 74 
June  30,  i^>y  amount  expended  during  fiscal  year 3S.^ 

July  l^lS96,\>Bhujoe  aaexpended 5,2:1^.^ 
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COMMERCIAL  STATISTICS. 

ArrivaU  and  departures  of  vessels  at  Sacketts  Harhor,  N,  T,,  during  fiscal  $€at  en^^ 

June  SO,  1896 


ABBIVALS. 

Steamers. 

Sailing  vessels. 

Barges. 

Tnid6  engaged  in. 

Num- 
ber. 

Begistered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Home,  on  lake 

5 

8 

242 
464 

84 
4 

2,792 
125 

1 

281 

Foreiini.  on  lake...... 

Total 

13 

706 

88, 

2,017 

1 

281 

AmArfean owned ..^. 

6 
7 

317 
880 

85 
8 

2,823 
04 

1 

381 

Canadian  owned 

Sam  total,  102  arrirato;  8,004  regiatered  tonnage. 

DEPABTUBES. 

Home,  on  lake 

7 
6 

352 
354 

85 
3 

2.823 
04 

1 

881 

Foreiffn,  on  lake 

Total 

13 

706 

88 

2,017 

1 

281 

Sum  total,  102  departoret;  3,904  registered  tonnage. 
Greatest  draft 

..feet..  10 
snage..  281 
ttODS..  060 

Greatfiet  tonnace •: 

regii 

itbred  toi 
ne 

■  •■•*  •  •■■ 

Bectipts  and  shipments  by  lake  at  Sackelis  Harhor,  N.  F.,  during  fiscal  year  ending  June 

SO,  1895, 


Trade. 


Home,  on  lake . . . 
I'oreign,  on  lake. 


Total 


Receipts. 


Pas- 
sen- 
gers. 


20 
02 


Posts 

and 

wood. 


Set  ton* 
""lii 


112 


147 


Mer- 
chan- 
dise. 


Hay. 


N€ttonMKetUm$NHion»   T<ms. 


Coal. 


Lum- 
ber. 


58 


2,047 


850 


23 
3 


58  I    2,047 


850 


26 


Staipmenta. 


Pas- 
sen- 
gers. 


20 


20 


Merchan- 
dise. 


Net  tons. 


161 


161 


Navigation  closed  October  26,  1894;  Davigation  opened  Ai)ril  10,  1895. 

For  toeparpose  of  reduction  to  tons  weight  the  following  is  assumed,  viz:  Barrels 
oil,  7  equal  1  ton;  1,(XX)  feet  lumber  equals  1  ton;  crates  fruit,  20  equal  1  ton;  rail- 
road ties  and  poles,  12  equal  1  ton;  cords  wood  and  posts,  1  equals  \\  tons;  live 
animalSy  4  equal  1  ton. 


OO7. 

PRELIMINARY  EXAMINATION  OF  CHANNEL  CONNECTING  IRONDEQUOIT 

BAY  WITH  LAKE  ONTARIO,  NEW  YORK. 

[Printed  iD  House  Ex.  Doc.  Ko.  800,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  February  5,  1895, 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  reijort, 
dated  January  21, 1896,  by  Oapt.  Dan  C.  Kingman,  Corps  of  Engineers, 
of  results  of  preliminary  examination  of  channel  connecting  Irondequoit 
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Bay,  New   York,  with  Lake  Ontario,  made  in  accordance  with  the 
reqairements  of  the  river  and  harbor  act  of  August  17, 1894. 

Captain  Kingman  expresses  the  opinion  that  the  channel  connecting 
Irondequoit  Bay  with  Lake  Ontario  is  not  worthy  of  improvement  by 
the  General  Government. 

This  opinion  is  concurred  in  by  Col.  H.  L.  Abbot,  Corps  of  Engineers, 
division  engineer,  and  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers, 

Hon.  B.  S.  Lamont, 

Secretary  of  War, 


bsport  of  capt.  dan  g.  kingman,  corps  of  enoineebs. 

United  States  Enoineeb  Office, 

Oswego^  N.  Y.,  January  21^  1895. 

6£KEBAL:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
hminary  examination  of  the  channel  connecting  Irondequoit  Bay  with 
Lake  Ontario,  New  York: 

Irondequoit  Bay  is  on  the  south  side  of  Lake  Ontario,  about  midway 
between  the  mouth  of  the  Niagara  Iliver  and  the  head  of  the  St.  Law^ 
renoe.  It  is  an  irregular,  rock-bound  body  of  water,  extending  inland 
aboat  4  miles.  Its  width  at  its  mouth  is  about  G,000  feet,  and  it  is  sep- 
arated from  Lake  Ontario  by  a  narrow  sand  bar,  the  crest  of  which  is 
a  few  feet  above  the  level  of  high  water  in  the  lake,  apd  the  width  of 
which  above  water  is  from  200  to  VtiM)  feet.  0&  the  lake  side  of  the  bap 
is  a  sand  beach,  and  the  depth  of  water  increases  ye^y  gradually,  it 
beitt^  a  distance  of  about  1,700  feet  froin  the  ^hore  to  the  jLSfoot  con.- 
toar.  On  the  bay  side  of  the  bar  the  water  is  also  shallow  for  a  d]stan(\e 
of  aboat  3,500  feet.  This  portion  of  the  bay  ^s  generally  overgro.wu 
by  tall  rushes,  the  growth  being  inter.neeted  by.a  number  pf  crotpkecL 
channels  and  inters[)ersed  with  patches  of  open  water.  The  distance, 
therefore,  from  deep  water  in  thiB  lake  to  d^p  water  ii^  ,the  bay  is  about 
1  mile. 

Alter  passing  beyond  shaUow  w^ter,  the  bay  for  a  diBtance  of  a  mile 
and  a  quarter  is  from  a  quarter  to  a  lialf  mile  >?i4e,  and  for  a  mile  .^i\4 
a  half  farther  there  is  a  width  of  three-quarter^  of  a  mile,  throughout 
which  the  water  is  still  deep;  that  ^s  to  s^y,  froi,n  3Q  to  80  feet.  The 
h^id  of  the  bay  is  quite  shallow,  bcjing  generally  less  than  12  feet  in 
depth.  The  channel  connecting  the  bay  with  th^e  lake  cuts  through 
the  sand  bar  about  on  the  lioe  of  the  ^^is  of  the  b^,y. 

At  the  time  that  I  examiued  it,  in  November,  1894,  the  width 
waterway  was  abont  50  feet,  aQ4  its  aviiil&ble  depth  did  not  ej^ceecl 
inches;  this  was  from  the  crest  of  the  bar  -toward  the  lake.  Toward 
the  bay  the  channel  was  somewhat  wider,  and  a  depth  pf  6  feet  migh^ 
jierhaps  be  carried  through  |to  ithe  bay.  This  sm^-Ll  chant^el  simpjly 
serves  to  maintain  a  uniforn^  level  beitween  the  water  in  the  bay  and 
the  water  in  the  lake. 

The  action  of  the  waves  of  the  lake^  and  of  the  wind  upon  the  dr^ 
sand  of  the  beach,  tends  constantly  ,to  .plpse  up  the  channel. 

At  the  time  that  I  saw  it,  it  is  probabjLe  that  .its  size  was  at  a  minimuip, 
for  at  this  season  of  the  year  there  wji^  iliUle  to  produce  a  current,  and 
^consequently  very  little  scour* 
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There  are  a  number  of  brooks  and  small  streams  that  flow  into  the  bay 
and  during  the  spring  freshets  they  no  doubt  discharge  a  very  consid 
erable  volume  of  water.  At  this  time  the  current  in  the  channel  would 
be  augmented,  the  scour  would  increase,  and  the  channel  would  undoubt- 
edly be  enlarged. 

I  was  informed  by  a  man  who  had  lived  on  the  bank  of  this  channel 
for  the  past  fourteen  years  that  it  was  scoured  out  every  spring  to  a 
width  of  about  100  feet  and  a  depth  of  from  12  to  15  feet. 

The  channel  and  bay  ore  recognized  as  navigable  waters  of  the  United 
States.  Formerly  there  was  a  wharf  and  warehouse  at  the  upper  part 
of  the  bay,  and  certain  small  vessels  visited  it  from  the  lake.  The  chan- 
nel is  now  spanned  by  two  low  bridges  unprovided  with  drawspans. 
The  bridge  nearest  the  lake  is  a  railroad  bridge,  forming  a  part  of  the 
llome,  Watertown  and  Ogdensburg  Railroad,  and  consists  of  a  single 
span  about  110  feet  wide,  formed  by  two  plate  giiders,  which  rest  upon 
abutments  of  stone.  The  height  of  the  bridge  in  the  clear  above  the 
level  of  the  water  at  the  ordinary  stage  of  the  lake  is  not  more  than  5 
feet,  so  that  this  bridge  is  a  total  obstruction  to  the  x)assage  of  any 
vessel  of  sufficient  size  to  engage  in  useful  commerce. 

About  50  feet  south  of  this  bridge  is  a  wagon  bridge  with  a  similar 
span.  It  is  said  to  be  a  town  bridge,  belonging  to  the  towns  of  Web- 
ster and  Irondequoit.  It  consists  of  a  single-span  steel  truss.  Its 
length  and  the  clear  waterway  under  it  are  about  the  same  as  in  the 
case  of  the  railroad  bridge.  This  wagon  bridge  is  said  to  have  replaced 
an  older  trestle  bridge  of  wood,  which  bridge  was  provided  with  a 
drawspan.  The  remains  of  this  old  bridge  now  obstruct  the  chanael. 
The  railroad  bridge  was  erected  about  twenty  years  ago. 

It  is  evident  that  any  improvement  to  the  channel  would  be  value- 
less unless  it  provided  for  the  removal  of  these  bridges  or  the  substitu- 
tion for  them  of  bridges  with  suitable  and  adequate  drawspans. 

Owing  to  the  continuous  action  of  the  wind  and  waves  to  obliterate 
and  destroy  this  channel  it  is  obvious  that  any  improvement  by  dredg- 
ing alone  would  be  very  temporary  and  of  little  value.  The  channel  on 
the  lake  side  could  only  be  maintained  by  first  protecting  it  by  jetties 
of  suitable  size  and  construction  to  resist  wave  action,  and  of  height 
and  tightness  to  arrest  the  motion  of  the  sand. 

On  the  bay  side  of  the  bar  it  is  possible  that  the  character  of  the 
bottom  may  be  such  that  a  channel  dredged  through  it  would  be  rea- 
sonably permanent.  If,  however,  the  1;K)ttom  is  very  soft  and  the 
material  of  a  nature  to  be  easily  moved  by  such  waves  as  can  form 
on  the  bay,  then  it  would  be  necessary  to  protect  the  cut  either  by  mat- 
tress jetties  or  by  some  form  of  sheet  piling  properly  anchored  and 
braced. 

There  is  no  question  of  the  possibility  of  constructing  a  safe,  com- 
modious, and  useful  harbor  at  this  place,  but  the  need  of  it  is  very 
nearly  nullified  by  the  fact  that  the  harbor  of  Charlotte  is  situated  only 
4  miles  to  the  westward  of  it.  I  have  endeavored  to  inform  myself  as 
to  the  probable  use  that  would  be  made  of  the  harbor  at  Irondequoit 
Bay,  and  with  this  object  in  view  I  have  communicated  with  the  secre- 
tary of  the  Chamber  of  Commerce  of  the  city  of  Eochester.  From  him 
I  have  received  a  number  of  communications  bearing  upon  the  subject. 

It  is  claimed  that  the  harbor  at  Charlotte  is  not  a  safe  winter  harbor; 
that  the  spring  freshets  bring  down  ice  in  large  fields  and  in  such 
quantities  as  to  leave  no  safe  or  sheltered  place  for  a  vessel  to  lie  in  the 
harbor.  This  is  undoubtedly  true  and  is  a  serious  detriment  to  the 
harbor  at  Charlotte. 
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It  does  Dot,  however,  impair  its  commercial  value  during  the  summer 

mootlig.  It  is  also  urged  that  Iroudequoit  Bay  would  be  nearer  to  the 

<atj of  Rochester  and  more  accessible ;  that  Irondequoit  Bay  can  be  very 

easily  connected  with  the  Erie  Canal;  that  its  high  banks  and  deep 

water  offer  special  facilities  for  the  construction  of  coal  trestles,  and  its 

oearness  to  Pennsylvania  coal  fields  would  certainly  make  it  an  inipor- 

taot  shipping  port;  that  the  city  limits  of  Rochester  will  shortly  be 

extended  to  the  shores  of  this  bay,  and  that  by  opening  up  this  bay  to 

•ommerce  the  growth  of  the  city  will  be  greatly  augmented. 

It  is  proper  to  say  that  the  improvement  of  harbors  is  designed — and 
has  for  its  object  solely — to  benefit  the  commerce  of  the  United  States, 
and  not  to  promote  the  growth  and  improvement  of  cities,  though  doubt- 
Jess  it  usually  has  this  effect  also.    But  if  this  were  made  the  principal 
object  of  the  improvement,  it  would  deprive  the  work  of  its  national 
cbaracter  and  importance. 

The  commerce  of  Charlotte  now  amounts  to  an  annual  arrival  of  about 
1,200  vessels,  having  a  registered  tonnage  of  something  over  300,000 
tons.  It  shipped  last  year  about  330,000  tons  of  coal,  of  which  a  little 
over  one-half  went  to  foreign  ports.  It  can  not  be  said  that  the  harbor 
at  Irondequoit  Bay  is  demanded  because  the  resources  of  the  harbor  at 
Charlotte  are  overtaxed,  but  I  think  that  a  harbor  at  Irondequoit  Bay 
might,  perhaps,  be  a  better  and  safer  one  than  that  at  Charlotte.  I 
think  its  cost  of  maintenance  would  be  about  the  same. 

The  total  amount  expended  at  Charlotte  from  1828  to  the  present  time 
is  about  $500,000.  Its  average  annual  cost  of  maintenance  can  not  be 
assumed  to  be  much  less  than  $8,000  or  $10,000.  That  at  Irondequoit 
Bay  would  be  about  the  same. 

It  would  hardly  seem  wise  or  necessary  to  maintain  both  of  these 
harbors,  and  the  question  is  whether  the  harbor  at  Charlotte  should  be 
abandoned  and  the  other  improved  in  the  manner  indicated. 

As  already  stated,  I  think  the  harbor  at  Irondequoit  might  prove  to 
be  the  better  and  safer  one,  but  in  view  of  the  large  amount  of  money 
that  has  been  expended  at  Charlotte  I  can  not  recommend  that  it  be 
abandoned.  I  am  therefore  of  the  opinion  that  the  channel  connecting 
Irondequoit  Bay  with  Lake  Ontario  is  not  worthy  of  improvement. 

The  following  communications  bearing  upon  the  subject  of  the 
improvement  of  the  channel  connecting  Irondequoit  Bay  with  Lake 
Ontario  have  been  received  by  me  and  are  respectfully  submitted  here- 
with: 

•A-  A  letter  of  Mr.  George  Moss,  secretary  of  the  Rochester  Chamber 
of  Commerce,  transmitting  the  following,  namely: 

*  B.  A  letter  of  Mr.  Horace  W.  Sibley,  giving  reasons  why  the  open- 
ing of  Irondequoit  Bay  would  be  of  great  value  to  the  city  of  Roches- 
ter and  showing  why  the  harbor  at  Charlotte  is  unsafe  in  winter. 

•Also,  Exhibit  C,  a  letter  (printed)  of  Mr.  J.  Y.  McClintock,  city 
engineer  of  Rochester,  N.  Y.,  showing  the  great  advantages  to  com- 
merce that  would  result  from  the  improvement  of  the  channel,  also 
stating  that  Irondequoit  Bay  would  afford  a  most  convenient  point  at 
which  to  connect  the  Erie  Canal  with  Lake  Ontario. 

*  Exhibit  D  is  a  second  letter  from  Mr.  Moss,  transmitting  the  fol- 
lowing: 

*  E.  A  letter  signed  by  C.  E.  Morris  and  N.  L.  Button,  giving  some  of 
the  early  history  of  this  bay  and  stating  that  it  was  formerly  an 
imX^rtant  and  valuable  harbor  and  accessible  to  the  largest  class  of 


*  Not  printed. 
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The  estimate,  as  below,  provided  for  the  removal  to  a  depth  of  18 
feet  at  low  water  of  three  shoals,  the  first  or  lower  one  sitaat^  a  little 
above  the  entrance  to  Blind  Bay;  the  second  or  middle  one,  near 
Dark  Island;  the  third  or  upper  one,  about  1^  miles  above  Dark 
Island,  the  distance  between  the  lower  and  upper  shoal  being  about  4 
miles». 

KSTIMATK. 

Removing  162  cubic  yards  of  rock,  lower  shoal,  at  $20  per  cubic  yard $3, 240 

Removmg  1,830  cubic  yards  of  lock,  middle  shoal,  at  $18  per  cubic  yard 32, 940 

Removing  85  cubic  yards  of  rock,  upper  shoal,  at  $25  per  cubic  yard 2, 125 

CoutiDgeDcies .' 5, 000 

Aggregate 43,305 

Tlie  discovery  of  three  outlying  spurs  of  the  upper  or  "  HaskelP  Shoal, 
the  removal  of  which  was  necessary  to  free  the  locality  from  dangerous 
obstructions,  called  for  a  revised  estimate,  which  was  submitted  in  the 
last  annual  report,  as  follows: 

REVISED  ESTIMATE,  1893. 
Removing  2,627  cubic  yards  of  rock,  at  $20.85 $54,772 

Appropriations  of  $5,000  in  the  act  of  September  19,  1890,  and 
$10,000  in  the  act  of  July  13, 1892,  have  been  expended  under  con- 
tract and  have  resulted  in  the  removal  of  the  upper  and  lower  shoals, 
leaving  the  middle  or  Dark  Island  Shoal,  estimated  to  require  $32,940, 
yet  to  be  removed. 

The  sum  of  $8,000,  a])propriated  for  this  work  in  the  act  approved 
August  17, 1894,  added  to  the  balance  of  $2,796.74  then  on  hand,  made 
$10,796.74  available  for  work  on  the  date  named.  This  being  insuffi- 
cient for  the  completion  of  the  pending  project  by  the  removal  of  the 
Dark  Island  Shoal,  estimated  to  cost  $32,940,  and  it  being  obvious  that 
the  removal  of  a  part  of  it  would  be  of  no  benefit  to  navigation,  it  was 
decided  to  apply  the  funds,  so  far  as  needed,  to  the  removal  of  a  num- 
ber of  small  and  dangerous  shoals  discovered  since  the  project  was 
made  and  not  iuclud^  therein.  They  are  described  in  the  following 
table: 


No. 

Latitude. 

Longitude. 

Depth. 

Yacdage. 

1 

O        1          II 

44    30    17 
44    28    33 
44    28    41 
44    28    46 

O         1           II 

75    46    27 
75    47    16 
75    47    10 
75    47    10 

Feet. 
13 
14 
]6 
16 

aso 

9. 

166 

10 

25 

X 

185 

After  due  advertisement  bids  were  opened  January  17, 1896,  and  a 
contract  was  entered  into  with  Lynch  &  Haunan,  of  Ogdensburg,  N.  Y., 
the  lo  west  bidders,  for  the  remov<al  of  600  yards,  more  or  less,  from  these 
shoals,  at  $8.49  per  yard.  Work  on  this  contract  is  to  be  finished  by 
November  30, 1895.  The  contractors  are  now  building  a  drill  boat  for 
the  work,  but  have  not  yet  fixed  a  time  for  beginning. 

APPROPRIATIONS. 

Act  of— - 

September  19, 1890 $5,000 

July  13, 1892 10,000 

August  17,  1894 8,000 

Total , 23,000 
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Money  statement. 

Jnlj  1,1894,  balance  unexpended $3,186.50 

Amount  appropriated  by  act  of  Aagast  17, 1894 8,000.00 

11, 186. 50 

June  30, 1895,  amount  ezi>ended  during  fiscal  year 867.94 

July  1, 1895,  balance  unexpended. « 10,318.56 

July  1, 1895,  amount  coverod  by  uncompleted  contracts 6, 810. 00 

July  1, 1895,  balance  available 3,508.56 

(Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 

A  mount  that  can  be  profi  tabl^y  expended  in  fiscal  year  ending  J  nne  30, 1897  29, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  i^nd  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Jhttraet  of  propotah  for  removal  of  ahoaU  near  Cros$'Over  Light,  St.  Lawrence  River , 
Sew  York  J  received  in  response  to  adpertiaement  dated  December  17,  1894,  and  opened 
17, 1895,  hy  Capt.  Smith  S.  Leach,  Corps  of  Engineers, 

[Approximate  quantity  of  rock  to  be  removed.  600  cubic  yiwds.] 


5«L 


1 
3 

t 
4 


Name  and  address  of  bidder. 


Willard  Johnson,  Fulton,  K.  Y 

William  Jamea  Daly*  Ogdensburff,  N.  Y. 

Lmcb  6c  Hannan,  OgdeDsbnrg,  N.  Y 

IiiDgaton&  Woods,  Baflalo,  If.  Y 


Price  bid  per 

yard  meas- 

nred  in  place. 


Amount 


$10.25 
9.00 
8.49 
9.45 


$6,150.00 
5, 400. 00 

*  5, 094. 00 
5,670.00 


*  Lowest  bid.    Accepted  and  contract  entered  into. 
Amoont  available  for  payment  of  contractor's  estimates  for  above  work,  $9,500. 


COMMKRCIAL  STATISTICS. 


Nearly  the  entire  commerce  of  tbe  St.  Lawrence  River  passes  over  or  near  tbese 
shoals.     The  nearest  light-house.  Cross-over  Light;  greatest  draft  of  vessels,  16  feet. 


Jaosiif  of  commerce  tchich  paused  over  the  shoals  of  the  St.  Lawrence  River  between  Sister 

Islands  and  Cross-over  Light  during  the  calendar  year  1894. 

Tons. 

Entered  and  cleared  at  Ogdensburg  from  and  to  points  west  (see  reports 
for  Ogdensburg  Harbor) 773, 708 

Passed  through  Cardinal  canals  and  down  Galops  Rapids  (from  data  conr- 
teoosly  famished  by  John  H.  Balderson,  secretary  department  of  rail- 

and  canals,  Ottawa) , 550,757 

Total  tonnage  passing  the  section  of  river  under  improvement  in  1894 .  1, 324, 465 


PPa. 

IMPROVEMENT  OF  OGDENSBURG  HARBOR,  NEW  YORK. 

Tbe  object  of  this  improveineDt  has  been  the  formation  of  a  channel 
along  the  wburf  frontage  of  the  port  of  Ogdensbur^f  of  adeqnate  width 
and  depth,  with  entrances  connecting  this  channel  with  deej)  water  in 
tbe  St.  L#awrence  River.  The  work  has  been  carried  on  under  three 
successive  projects,  adopted  in  1868, 1882,  and  1890.    These  ptoj^cla 
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have  covered  BabBtantially  the  same  areoB,  bat  have  provided  fo 
|)to|^e88ive  deepening  from  the  original  depths  of  5  to  12  feet  to 
posed  depths  of  12^  15,  and  16^  feet,  respectively. 

The  project  of  1890  was  adopted  while  that  of  1S82  was  still  incc^i 
plete,  and  was  estimated  to  cost  $  158,950.  The  act  of  1890  appropria^::^^ 
942,000,  which  was  expended  under  contract  in  part  execution  of  ^M^ 
project.  After  extension,  at  contractor's  cost,  work  was  completed  <^^ 
June  8, 1893,  giving  a  channel  of  the  proposed  depth  and  150  feet  i^ 
width  from  the  lower  end  of  the  harbor  nearly  to  the  lower  side  of  tlF^ 
Oswegatchie  River,  with  two  entrances  from  the  St.  Lawrence*  ^ 

The  appropriation  in  the  act  of  1892,  $40,000,  has  been  ezpendac^ 
under  contract,  and  has  resulted  in  the  extension  of  the  150- foot  channel 
to  and  across  the  mouth  of  the  Oswegatchie  River,  with  narrow  cttt# 
extending  along  the  sides  of  that  stream,  to  reach  the  coal  wharves  aiul 
the  grain  elevator,  to  both  of  which  full  cargoes  can  now  be  carried. 

Under  the  appropriation  of  $20,000  in  act  of  August  17,  1894,  bids 
were  opened  October  5, 1894,  and  a  contract  entered  into  with  William 
James  Daly,  of  Ogdensburg,  N.  Y.,  the  lowest  bidder,  for  dredging 
5,000  cubic  yards,  more  or  less,  of  hardpan,  at  35  cents,  and  160,000 
cubic  yards,  m<M^  or  less,  of  mud,  at  10  cents  per  yard.  The  contractor 
began  work  October  17,  1894,  laid  up  for  the  winter  on  November  28- 
1894,  resumed  ou  May  7, 1895,  and  at  the  close  of  the  fiscal  year  had! 
removed  9,745  cubic  yards  of  hardpan  and  51,650  yards  of  mud,  leaving: 
91,742  yards  of  mud  to  be  removed.  The  contract  expires  November 
30, 1895,  and  will  doulitless  be  completed  by  that  date. 

While  work  was  in  progress  in  the  fall  of  1894,  the  spare  time  of  the 
inspector  was  utilized  in  a  resurvey  of  the  project  area.  The  upper 
entrance,  along  the  railroad  pier,  was  found  to  be  partially  closed  by 
drifting  sands,  and  some  shoaling  was  found  near  the  outlet  of  a  sewer 
and  of  a  large  surface  drain.  The  latter  shoals  have  not  as  yet  become 
an  obstruction  to  navigation  and  do  not  require  immediate  attention. 
The  upper  entrance,  however,  seemed  to  require  attention  under  this 
appropriation.  Both  by  the  character  of  material  to  be  dredged  and 
the  exposure  of  the  situation,  the  work  could  not  fairly  be  required  under 
the  pending  contract.  The  contractor  offered  to  waive  the  difference 
of  materials,  and  to  offset  the  increased  exposure  a  recommendation 
was  made  for  the  payment,  under  supplementary  articles  of  agreement, 
of  the  running  cost  of  the  dredge  for  time  actually  lost  by  reason  of  the 
exposed  situation.  This  recommendation  was  not  approved,  and  as  the 
present  appropriation  is  fully  pledged  under  the  pending  contract,  the 
deepening  of  this  entrance  must  be  deferred. 

Further  appropriations  will  be  expended  in  widening  the  dredged 
channel  and  restoring  the  project  depth. 

APPROPRIATIONS. 

Act  of— 

Augrost  30, 1852 $3,000.00 

March  2,  1867 40,000.00 

July  11,  1870 15,000.00 

March  3, 1871 25,000.00 

June  10, 1872 10,000.00 

March  3, 1873 6,000.00 

June  23, 1874 6,000.00 

March  3,  1875 5,000.00 

December  11,  1877  (allotment  from  appropriation  for  "repairs   of 

harbors  on  Northern  Lakes") 5.56 

September  10,  1879  (allotment  from  appropriation  for  "examina- 
tions, Borveys,  and  contingefiieies  of  rivers  and  harbors ") 300. 00 

July  28,  1880  (allotment   from    appropriation  for  "examinations, 

survey 8j  and  contingencies  of  riyei  and  hubora"^ « *  50. 00 


^1 

p 

fl 
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Actof- 

AagMt2,1882 $10,000.00 

Jul)  5. 1884 15,000.00 

AogMt3.1886 10,000.00 

ABgiwtll,1888 15,000.00 

September  19, 1890 42,000.00 

%  13, 1892 40,000.00 

Angi»tl7.1894 2O,00Ct0O 

Total 262,355.5e 

Money  statement. 

%U894,  balance  ODexpended $847.10 

^oiiDt  appropriated  by  act  of  August  17,  1894 20,000.00 

20, 947. 10 

JontJO,  1895,  amount  expended  during  fiscal  year 7,636.85 

.'oiy  1,1895,  balance  unexpended 13,310.25 

^fli.y  1, 1885,  outstanding  liabilities $3,391.19 

«/oi>  1;  1B95,  amount  covered  by  uncompleted  contracts 9, 919. 06 

13,310.25 

^Anoont  (estimated )  required  for  completion  of  existing  project 56, 950. 00 

iAmoaot  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  56, 950. 00 
ISobiiiitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(   iiarbor  acU  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


JkHrmet  of  propotah  received  in  reeponse  to  adveritsement  dated  September  5, 1894,  and 
epitui  €k:t&ber  5^  2894,  by  Capt»  Smith  S,  Leach,  Corpe  of  Engineers,  far  dredging  in 
Ofitn$hurg  JSarbor,  Netv  York, 


S«L                Name  and  address  of  bidder. 

6,000  cubic  yards 
bard pan. 

160,000  cubic  yards 
mud. 

Total. 

Per 

yard. 

Amount. 

Per 

yard. 

Amount. 

1  Oukin,  StSclcne y  &  Cram.  Saginaw.  M  ich . . . 

2  WIUiaiB  James  Dalj,  OgdenBDurg,  I>r.  T 

S  1  Jsjnch  Sc  Hannan,  Ogdensborg,  S.Y 

CerUs. 

37 
35 
40 

$1,850 
1,750 
2,000 

Cents. 
11 
10 
11 

•     $17,600 
16,000 
17,600 

$19,450 

-17, 750 

19.600 

'  Lowest  bid.    Accepted  and  contract  entered  into. 
Amoant  arailable  for  payment  of  contractor's  estimates,  $17,750. 


COMMERCIAL  STATISTICS. 


Name  of  l&arbor,  Ogdensburg,  N.  Y. ;  collection  district,  Oswegatchie ;  nearest  light- 
hooae,  Ogdensburg,  N.  Y. 

Tonnage  of  vessels  entered  and  cleared,  foreign  ports  and  coastwise,  1894, 


East  of  Ogdensburg. 

West  of  Ogdensburg. 

American  veseels. 

Foreign  vessels. 

American  vessels. 

Foreign  vessels. 

Entered.  :  Cleared. 

Entered. 

Cleared. 

Entered. 

Cleared. 

Entered. 

Cleared. 

rorelCM  port* 

Tons. 
25,551 
2,580 

Tons. 
5.907 
2,622 

Tons. 
56,786 

Tons. 
27,963 

Tons. 
16, 372 
337,829 

Tons. 

5.820 
382.105 

Tons. 
17,221 

Tons. 

U.361 

(.4H0«^aao  . 

i 
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Merchandi9e  received  and  thippedy  foreign  port$. 


Articlea. 


Received : 

Lumber 

Barley,  wbeat,  and  other  grain 

Hay 

Miscellaueous  freight 

Shipped : 

Coal 

Wheat,  rye,  oata^  and  com  — 

Cheese 

Oil 

HiBoellADeous  IVeight 


Tona. 


64.301 
4.349 
3.0W 
1.996 

75.228 

11.90$ 

3.3tM 

3,722 

17. 952 


Merchandise  received  and  ehipped,  coastwise. 


Articles. 


Received : 
Lumber 


Oram 
Flour 
Coal  . 


Miscellaneous  freight,  east  bound.. 

Bran  and  feed 

Shipped : 

Miscellaueoiui  freight,  west  bound. 


Tons. 


50,730 
174, 567 

24.405 
109. 219 

81,000 

5a  605 

51,000 


Total  dues  collected 683.560.36 

Total  fees  collected 2,268.15 

Value  of  imports 3, 489. 207. 0» 

Value  of  ex  ports 3.087,033.00 

Value  of  merchandise  entered  for  warehouse  and  transshipped  in  bond 54. 205. 00 

Value  of  merchand  ine  entered  for  transshipment  and  export 236, 516. 00 

Amount  of  duties  on  the  above 60,439.39 

Merchandise  received  under  consular  seal  from  foreign  ports,  1894. 


Articles. 


Tea 

Curios 

Raw  silk 

Silk  ffoofls  

Straw  bniid 

Chinese  groceries 

Copperniatte pounds. 

Skins 


Rice 

Miscellaneuus 


Total 


Estimated  duties  on  the  above. 


Packages. 


110,444 
2,249 
2,868 
1.570 
1,789 
2.554 
13,587.458 
41 
1,958 
8.204 


Valne. 


$864,195 

86,122 

1.145,909 

830.607 

63,194 

9,996 

575,342 

8,477 

7,965 

823,125 


3,914.934 


517.200 


P  P  3. 

BREAKWATER  AT  ROUSE  POINT,  LAKE  CHAMPLAIN,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1885,  and  contem- 
plated the  construction  of  a  straight  breakwater  extending  from  Stony 
Point  in  a  southeasterly  direction  to  the  18-foot  curve  in  the  lake,  a 
distance  of  about  2,000  feet,  at  an  estimated  cost  of  $110,000,  or  $55 
a  linear  foot.  The  allstone  type  of  structure  was  adopted,  consisting 
of  a  rubble  foundation  and  a  superstructure  or  parapet  of  rubble,  faced 
with  large  stones,  laid  with  moderately  close  joints  and  in  fairly  true 
JInea  and  surfaces. 
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Under  the  appropriations  of  1884, 1886, 1888,  and  1890,  aggregating 
#83,500,  contracts  were  made  and  executed  resulting  in  the  completion 
of  1,700  feet  of  the  breakwater.  It  was  then  found  that  the  18-foot 
curve  was  125  feet  from  the  unfinished  end,  and  it  was  decided  to  close 
the  work  with  an  extension  of  135  feet.  The  act  of  1892  appropriated 
#15,000  for  making  such  extension,  which  was  placed  under  contract. 

Work  was  begun  in  the  fall  of  1892,  resumed  on  the  opening  of  navi- 
gation in  1893,  and  completed  in  October,  1893.  The  breakwater  is 
DOW  completed,  at  a  cost  per  foot  slightly  less  than  the  estimate,  and 
at  a  total  cost,  owing  to  reduced  length,  of  $98,467.55,  against  $110,000 
estimated. 

APPROPRIATIONS. 

Act  of— 

JnlyS,  1884 $35,000 

August  5,  1886 20,000 

Aojpi»t  11, 1888 13,500 

September  19,  1890 15,000 

July  13, 1892 15,000 

Total 98,500 

Money  statement. 

Julj  1, 1894,  balance  unexpended $65.71 

June  30,  1895,  amount  expended  during  fiscal  year 33.26 

July  1,  1895,  balance  unexpended 32.45 


COMMXRCIAL  STATI8TICS. 


Name  of  harbor,  Ronse  Point,  N.  Y. ;  collection  district,  Champlain;  nearest 
light-bouse.  Windmill  Point. 

Vessels  entered  and  clearedy  1894, 


Number. 

Tonnage. 

EBlOT«d            

980 
86 

94.528 

Cleand 

7,903 

IhrtiM  eellectod $201,912.81 

Dwthtm  iDorinnrt  on  merchandise  entered  for  warehonae  and  transportation  to  otlier  ports.    113, 501. 69 

T9BIWM  tax  collected 2,646.06 

Feneollectad 5,515.90 


Total  aaaeaaad  and  collected 323,666.46 

Nuwiber  of  ions  shipped  and  arrived,  Mouse  Point,  N.  F.,  1894, 


Articlee. 


Other  loBber 


doala.  plank.  «tc. 


MinrcHii"^^'*  srikdes. 


Shipped. 


Tofu, 
516 


Arrived. 


Bif  a  95 ^203 


Tons. 

159  360 

129.000 

4.000 

7,476 
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P  P  4. 

IMPROVEMENT  OF. GREAT  CHAZY  RIVER,  NEW  YORK. 

The  project  for  this  improvement,  adopted  in  1889,  was  based  on  a 
survey  made  in  accordance  with  the  river  and  harbor  act  of  1888.  It 
was  proposed  to  dredge  a  channel  40  feet  wide  and  5  feet  deep  at  low 
water  from  the  5- foot  carve  in  the  lake  to  Champiain  Village,  a  distance 
of  5^  miles,  at  an  estimated  cost  of  $18,000. 

An  appropriation  of  $10,000  in  the  act  of  1890  was  expended  by  con- 
tract in  part  execution  of  this  project,  and  to  secore  the  greatest  benefit 
from  the  work  done  it  was  determined  to  make  a  single  cut  over  the 
entire  length.  This  was  nearly  accomplished.  The  dredging,  begin- 
ning at  the  lake,  had  reached  the  lower  part  of  the  village,  when  the 
ftinds  were  exhausted,  giving  for  the  length  worked  over  a  channel 
something  more  than  half  the  proposed  width  and  of  the  full  depth. 

The  appropriation  of  $5,000  in  the  act  of  1892  was  expended  under 
contract  in  widening  the  channel  at  some  points  and  in  extending  the 
single  cut  to  within  500  feet  of  the  bridge^  which  limits  the  project. 

Under  the  appropriation  of  $3,000  in  act  of  August  17, 1894,  to  com- 
plete the  project,  a  contract  haa  been  made  with  Lynch  &  Hannan,  of 
Ogdensburg,  N.  Y.,  the  lowest  bidders,  for  dredging  5,500  cubic  yards, 
more  or  less,  at  45  cents  a  yard.  This  quantity  of  work  will  be  so  dis- 
tributed as  to  procure,  substantially,  the  width,  depth,  and  length  of 
channel  above  described  and  thus  complete  the  project. 

This  contract  should  liave  been  completed  by  June  30,  1895,  but  at 
that  date  work  had  not  begun.  It  requires  but  a  few  days^  work  when 
once  started,  and  will  doubtless  be  completed  within  a  few  weeks.    The 

delay  will  be  at  contractors'  cost. 

I 

APPROPRIATIONS. 

Act  of— 

September  19,1890 $10,000 

July  13, 1892 5,000 

August  17, 1894 .,  8,000 

Total 18,000 

Money  statement, 

July  1, 1894,  balance  unexpended $339. 35 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

3,339.35 
June  230, 1895,  ambnnt  expended  during  fiscal  year ^ 55. 20 

July  1,189d,  balance  unexpended w*. 3,284.15 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 284. 15 


Abstract  of  proposals  for  dredging  in  Great  Chazy  Biver,  New  York,  received  in  response 
to  advertisement  dated  September  5,  1894^  and  opened  October  5,  1894,  by  Capt,  Smith  S. 
Leach,  Corps  of  Engineers. 

[Approximate  qaaatity  of  mAterial  to  be  dredged,  5,500  cubic  yards.  1 


Ifo. 


1 
2 


Name  atad  address  of  bidder. 


Price  bid 
per  yard. 


Amouiit. 


I    (Jenta. 

William  James  Duly  Ogdensburg,  N.  Y. 60 

Lynch  &  Hanuan,  Ogdensburg,  N.  Y 


45 


ija.300 

•2,4TS 


*  Lowest  bid.    Ac^copted  and  contract  entered  into. 

Atnonnt  aV^diJabie  fbr  payment  o€  c<yiit.Taciot«^  f^sUmoAQs  for  above  work,  $2,500. 
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COMMBRdAL  STATISTICS. 


Name,  Gnat  Chazy  River,  New  York ;  coHeetion  distriot,  Champlain ;  nearest 
lifphvhoiue.  Isle  L»  Motte. 


Vessels  arrived  and  departed,  1894. 

Character  of  craft. 

Arrived. 

Departed. 

K  umber. 

TODB. 

Number. 

Tona. 

fij*  f  fi  T'MBfds 

56 
53 

478 
4.416 

56 
53 

478 

rr^ppf  boata 

4^416 

alee  of  arriTalfi $78,436 

of  departorea 2,875 

Number  of  ions  arrived  and  shipped,  1894, 


Articlea. 

Shipped. 

Arrived. 

TOUM. 

260 

75 

Tons. 

HaY 

SU:::::::::. ::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::::::::::: 

150 

CmI 

1.560 

Cflgrral  mercbandise .r..... ...... ..........^ 

425 

518 

PPS- 

IMPROVEMENT  OF  PLATTSBURG  HARBOR,  NEW  YORK. 

Tbe  original  project  for  the  improvement  of  this  harbor  was  adopted 
foobably  in  1836,  the  date  of  the  first  appropriation,  and  proposed  the 
coDstmction  of  a  breakwater  aboat  1,000  feet  east  of  the  steamboat 
docks. 

There  were  1,250  linear  feet  of  breakwater  constructed  between  the 
years  1836  and  1875. 

The  modification  of  1870  provided  for  an  extension  of  the  former 
structure  southeastward,  the  dredging  of  some  shoal  areas  within  the 
breakwater,  and  the  protection  of  a  i)ortion  of  the  adjacent  beach  by  a 
Teretanent. 

Operations  were  confined  to  necessary  repairs  and  the  dredging  of 
limited  areas  near  the  steamboat  docks  after  the  completion  of  the 
project  of  1870  until  the  act  of  September  19, 1890,  made  provision  for 
»  northward  extension  to  the  breakwater  300  feet,  and  for  replacing  by 
*  stone  parapet  the  crib  8ux)erBtructure  of  the  older  part. 

CTnder  the  appropriation  of  $32,500  in  the  act  of  1890  this  final  proj- 
^  was  completed,  operations  having  been  closed,  as  stated  in  the  last 
Amiaal  Report,  on  January  17, 1893: 


AFPBOPRIATIOMB. 


i«ly  4,1886 

**»«li3,1837 

i?yM838 

''^«ll,  1811 

J2l^9,'l«4  (alYotoenV)'. 
TT^ •»  loof .... ...... .. 

7J};^Am 

JJ^h3,18n 

•''^'»«  10, 1873 


$10, 000. 00 
10, 000. 00 
27.500.00 

2, 680. 01 
lb,  000. 00 

2,000.00 

26,000.00 

10, 000. 00 

15,000.00/ 

10,  000.00  I 


Act  of— 


March  3, 1878 $10,000.00 

June  23,  1874 5.000.00 

March  3, 1879 2,000.00 

June  14,1880 1,000.00 

Augu8t5, 1886 5,000.00 

August  11, 1888 7,000.00 

September  19, 1800 32,500.00 

ToUl 185,680.01 
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Money  statement 

July  1,  1894,  balance  unexpended $267.97 

June  30y  lSd5,  amount  expended  during  fiscal  year 28.73 

July  1,  1895,  balance  unexpended 239.25 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Plattsburg,  N.  Y. ;  collection  district,  Champlain ;  nearest  light- 
house, Cumberland  Head;  two  beacon  lights  on  the  Plattsburg  breakwater. 

ArrivaU  and  departures  of  vesaeU,  1894. 


Charsoter  of  craft. 


Steam  TMsela. 
Sail  veasels . . . 
Canal  boata... 


Total 


ArriTala. 


Number. 


924 
54 

57 


1.035 


Tonnage. 


541,005 
4.487 
4,836 


500,328 


IXeparturea. 


Number. 


9S4 

54 

57 


1.035 


Tonnajce. 


541.006 
4.487 
4,838 


550.828 


Value  of  goods  shipped 9264.315 

Valaeof  goodsarrlved 106^432 

Number  of  ions  arrived  and  shipped,  Plattsburg  Barbor,  New  York,  1894, 


Articles. 


Iron  ore 

Potatoes 

Coal 

Lumber 

Iron 

General  merchandiRe 


Total 


Shipped. 


Ttmt. 
2,275 
3,414 


6,387 
1.450 
6,500 


20.026 


Arrived. 


Tons. 


18.836 
5.427 
8,355 
5.342 


87,960 


Vessels  enrolled  at  Plattsburg  Harbor,  New  York,  December  SI,  1894. 

Number 344 

Gross  tonnage 84,843.80 

Net  tonnage 32,649.37 


PP6. 


IMPROVEMENT  OF  BURLINGTON  HARBOR,  VERMONT. 

The  first  project  for  the  improvement  of  this  harbor  was  probably 
adopted  in  1836.  Modifications  of  the  original  project  have  been  made 
from  time  to  time  so  as  to  afibrd  adequate  protection  to  the  increasing 
commercial  and  shipping  interests  of  the  harbor. 

In  1874  an  extension  of  2,000  linear  feet  northward  was  proposed  and 
carried  out;  in  1884  the  officer  then  in  charge  proposed  an  extension  to 
the  southward;  and  again,  in  1886,  a  plan  for  further  extension  at  both 
ends  of  the  breakwater  was  considered  by  the  Board  of  Engineers  and 
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reo^Ted  its  aathoritative  sanction  in  regard  to  distance  from  shore* 
A  200foot  opening  recommended  at  the  north  end  of  the  existing 
stmctore  in  prolonging  the  breakwater  in  that  direction  also  received 
approval. 

It  is  now  proposed  to  gradually  withdraw  the  ends  of  the  breakwater, 
in  prolonging  it,  from  water  36  and  39  feet  into  water  about  30  feet  deep, 
and  tiien  to  keep  at  a  distance  of  about  1,000  feet  from  the  docks  in 
eonslTucting  new  work,  so  as  to  reduce  the  cost. 

The  construction  of  360  feet  northward  extension  of  the  breakwater, 
with  stone  superstructure,  fully  described  in  the  Annual  Report  for  1892 
for  this  district,  was  the  last  new  work  at  this  harbor. 

The  older  parts  of  the  timber  superstructure  are  now  much  decayed, 
and  in  view  of  the  success  which  has  attended  the  application  of  stone 
parapets  on  subaqueous  cribs  it  does  not  seem  profitable  to  attempt 
any  repairs  except  by  replacement  of  the  timber  by  stone.    The  sys- 
tematic renewal  of  the  superstructure  on  this  plan  has  begun  under 
the  appropriation  of  $10,000  in  act  of  August  17, 1894,  which,  together 
with  the  balance  of  over  $15,000  remaining  on  hand,  has  been  pledged 
under  a  contract  made  with  Luther  Whitney,  Keeseville,  N.  Y.,  the 
lowest  bidder,  for  the  renewal  of  about  990  feet  of  the  oldest  and  worst 
decayed  parapet.    This  contract  extends  to  June  30, 1896,  and  work  on 
it  has  already  begun. 

Subsequent  appropriations  will  be  applied  in  continuation  of  this 
work  of  removal,  until  an  indestructible  structure  is  secured. 


APPROPRIATIONS. 


Act  of- 

July!,  1836 $10,000.00 

M*reh3, 1837 10,000.00 

Jiily7,1838 50,000.00 

June  11, 1844 10,000.00 

AnguBt  30, 1852 10,000.00 

May  19, 1864 308.00 

J«iie23, 1866 27,672.20 

M«ch2, 1867 80,000.00 

Jnlyll,  1870 25,000.00 

March3,187l 30,000.00 

JnuelO,  1872 30,000.00 

M*rch3,1873 25,000.00 

Jnae23,1874 25,000.00 


Act  of— 

March  3, 1875 $25, 

August  14, 1876 20, 

June  18,  1878 20, 

March  3, 1879 15, 

June  14,  1880 10, 

March  3, 1881 10, 

August  2, 1882 12, 

July5,1884 50, 

August  5, 1886 18, 

August  11, 1888 35, 

September  19, 1890 20, 

August  17, 1894 10, 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
750.00 
000.00 
000.00 
000.00 


Total 578,730.20 


Money  statement 

Joly  1, 1894,  balance  nnexpended $15,565.65 

AfcoMt  appropriated  by  act  of  August  17,1894 10,000.00 


itoeSO,  1895,  amount  expended  during  fiscal  year. 


25, 565. 65 
452.99 


^»ly  1, 18^,  balance  unexpended 25,112.66 

^^7  i,  1895,  amount  covered  by  uncompleted  contracts 25, 112. 66 


IAjDoant  (estimated)  required  for  completion  of  existing  project 119, 000. 00 
AjDoont  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897    25, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acU  of  1886  And  1867  and  of  sundry  civil  act  of  March  3, 1883. 
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Abttract  o/proposaU  reoeivid  in  re9pon$e  to  a4verii9em0ttt  daied  S^ttmhm'  6,  1894^  ami 
opened  October  5,  1894,  by  Capt.  Smith  S.  Leaehf  Corps  of  £ngineer$,  for  repairs  to 
Burlington  BreakwateTf  Vermont, 


Ko. 

Name  and  address  of  bidder. 

Facing 

and  apron  stone 

(8,910  tons  of 

2,000  pounds). 

Drift  and  ring 

bolto 
(3,300  pounds). 

Removing  tim- 
ber and  renand- 
ling  rubble  of 
old  work  ^900 
running  feet). 

ToteL 

Per 
ton. 

Amount. 

$18,978.30 
26, 730. 00 

24,057.00 

Per 
pound. 

Ajuount. 

Per 
foot. 

Amount. 

1 
2 
3 

Lotber  Whitney,  Keeeeville.  X.  T. 

Willanl  Jobnson,  Fulton,  N.  Y  ... 

Fleury  &  Goodsell,  Isle  LaMotte, 
Vt.. 

r2-i3 

3.00 
2.70 

$0.06 

s  t.io 
>  :.o6 

.10 

$196.00 
165. 00> 
115. 505 

330.00 

$2.80 
4.50 

4.50 

$2,772.00 
4,455.00 

4,456.00 

*|21,M8J0 
31,466.50 

28,842.00 

*  Lowest  bid ;  aeeepted  and  contract  entered  into.  t  Ring  bolts.  \  Driftbolta. 

Amount  available  for  payment  of  coutracti^r's  estimates,  $22,000. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Burlington,  Vt. ;  nearest  light-house,  Juniper  Island;  coUeotion 
district,  Vermont;  two  b^on  lights  on  the  Burlington  Breakwater. 

ArriraU  and  departures  qf- vessels ,  1894. 


From  and  to  lalce  ports 

From  and  to  Canadiaai- ports. 


Total 


Arrivals. 


Number. 


1,780 
110 


1,890 


Tons. 


569.689 
18,771 


588.400 


Departures. 


Number.        Tons. 


1,786 
102 


1,888 


569.756 
18.0*/S 


682,781 


Merekandise  received  and  shipped,  1894. 


Articles. 


Quantity. 


BICSIVED. 

lAimber . .  .feet. . 

Pickets .pieces.. 

Match  blocks cords . . 

8hingles pieces . . 

Railroad  ties 

Iron  pix>e ■  a  Aobb  < . 

iitone .^ , .  «.do. . . . 

Gravel do 

Hay do... 

^nd do 

Limestone do 

Cedar  posts. . . . .  .ptecea. 

Brick  and  iUe. . . . .  .do 

■Beans bushels., 

Oats do. .  .' 

Apples barrels. 

Firewood cords . 

Timber  (hard  pine). feet.. 


18,408,531 

723, 162 

170 

1,360,000 

4,000 

1.250 

.      10,172 

660 

700 

878 

570 

1 .  900 

100,500 

900 

2,  eeo 

1,000 

275 

110.000 


Tahie. 


$180,844.00 
5, 948. 00 

850.00 

1.735.00 

1.2U0.00 

20. 375. 00 

9.000.00 

342.00 
8, 400. 00 

250.00 
2,500.00 

228.00 

603.00 
1, 800. 00 

700.  00 
2,500.00 

825.00 
2, 750. 00 


Articles. 


BBOBiVED—eontiiiued. . 


Coal  .... 
General 
tons . . 


tons.. 

merchandise, 


Total  (estimat«d 
quantity,  91,004 
tons) 


Quantity. 


43,017 
22,950 


Value. 


SHIPPED. 

Lumber tons. . 

Coal do. .. 

Gravel do. . . 

General     merchandise, 
tA)ns 


Total tons.. 


1,928 

300 

75 

10,600 


$193,576.50 
1,110,000.00 


1.553,426.50 


25,750.00 

1,500.00 

40.00 

560.000.00 


12.903 


587,200.00 


The  above  commercial  statistics  were  supplied  by  the  collector  of  customs  in 
response  to  the  usual  request  for  them. 
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PP7. 
IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

The  object  of  this  improvement  is  to  afford  a  channel  of  navigable 

^idth  and  a  depth  of  8  feet  at  low  water  from  the  town  of  Veigennes, 

Vt,,  to  Lake  Champlam.    The  original  project  was  adopted  in  1872,  and 

was  estimated  to  cost  $58,146.    In  1882  surveys  developed  the  fact  that 

rock  io  sita  would  be  encountered  within  the  proposed  limits  of  width 

and  depth  and  the  estimate  was  increased  to  $73,748.40.    In  1884  a 

relocation  of  the  channel  at  Bull  Brook  Bend  avoided  part  of  the  ix)ck 

excavation,  reducing  the  cost  by  about  $500,  and  the  lower  prices  wliich 

haveprevaile<l  in  recent  years  have  insured  the  completion  of  the  project 

for  less  than  the  revised  estimate  of  1882. 

Occasional  expenditures  for  maintenance  will  doubtless  be  required. 
It  has  been  found  necessary  to  repeat  operations  at  Bull  Brook  Bend, 
and  it  is  quite  probable  that  accretions  will  again  occur  on  the  shoals 
there  and  elsewhere  during  the  season  of  freshets.  Such  cost  of  main- 
tenaDce  will  not,  it  is  believed,  be  excessive  in  relation  to  the  first  cost 
of  the  improvement,  and  they  will  be  very  small  as  compared  with  the 
traffic  benefited. 

The  last  work  on  this  stream  was  done  in  1893-94  and  resulted  in 
opening  the  projected  channel  to  the  public  landing  and  within  600  feet 
of  its  upper  terminus.  Above  this  point  the  channel  was  dredged  to 
rock  in  1891.  To  complete  the  project  this  length  must  be  excavated 
to  the  project  depth.  The  volume  to  be  taken  out  is  3,700  cubic  yards, 
and  a  bowlder  at  Bull  Brook  Bend  should  be  removed  and  a  cut  made 
at  the  mouth  of  the  creek  to  ease  an  abrupt  turn. 

The  appropriation  of  $5,000  in  act  of  August  17, 1894,  together  with 
the  balance  of  $1,551.37  remaining  on  hand,  has  been  pledged  under 
eootraet  with  Lynch  &  Hannan,  of  Ogdensburg,  N.  Y.,  the  lowest  bid- 
dew,  for  the  removal  of  1,160  cubic  yards  of  rock  at  $5  per  yard.  The 
contract  expirees  September  1,  1895.  Its  execution  will  extend  the 
ehannel  about  250  feet  upstream. 

APPROPRIATIONS. 


Act  of— 

Jane  10,1872 $10,000 

March  3, 1875 5,000 

Jnoe  18,1878 8,000 

March  3, 1879 5,000 

Jane  14,  1880 2,000 

MarchS,  1881 2,000 

Aagti«t2,1882 2,000 


Act  of — 

August  11, 1888 $2,500 

September  19, 1890 5, 000 

July  13, 1892 10,000 

August  17,  1894 5,000 

Total 56,500 


Money  statement 

July  1,  1894,  balance  nnexpended $1,551.37 

Amoant  appropriated  by  act  of  August  17,  1894 5, 000. 00 

NoTember  14, 1894,  oTcrpayment  refunded 43. 40 

6, 594. 77 

Jane  30,  1895,  amoant  expended  daring  fiscal  year 235. 65 

Jaly  1,  1895,  balance  nnexpended 6,359. 12 

July  1»  1895,  amount  covered  by  uncompleted  contracts 6, 359. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amoanttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897  15, 000. 00 
Sabmitted  in  compliauoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1S67  and  of  sundry  civil  act  of  March  3,  1893. 
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Abstract  of  proposaU  for  rock  excavation  in  Otter  Creek,  Fermonl,  received  in  response  to 
advertisement  dated  September  5,  1894,  and  opened  October  6,  1894,  by  Capt.  Smith  S, 
Leach,  Corps  of  JEngineers, 

[Approximate  qoaotity  of  material  to  be  excavated,  1,100  cubic  yarda.] 


Ka 


1 
2 
8 

4 
5 
6 
7 


Name  and  addreat  of  bidder. 


Lutber  Wbitne v,  Keeaeville,  N.  Y 

Townsend  Sc  Jonnston,  SomerH  Point,  N.  J 

Rogers  &.  Pitxpatrick.  Plattabiirg.  N.  Y 

.Tobn  M.  Seward.  Albany,  N.  Y 

William  Jamea  Daly.  Ogdensburg,  K.  Y . . . 

Wiliard  Johnaon,  Fulton,  K.  Y 

Lyncb  Sl  Hannan,  Ogdeuaburg,  N.  Y 


Price  bid 

per  yard 

meaaared 

in  place. 


$12.75 
8.85 
8.11 
8.00 
6.00 
0.00 
5.00 


Amoaat. 


$14, 790. 00 

10.(»4.00 

0,407.00 

9,280.00 

6,900.00 

10,440.00 

*5,800.00 


*  Lowest  bid.    Accepted  and  contract  entered  into. 
Amount  available  for  payment  of  contractor's  estimates  for  above  work^  $6,800. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Otter  Creek,  Vermont;  nearest  light-house,  Split  Rock;  coUectioii 
district,  Vermont. 

Arrivals  and  departures  of  vessels,  1894. 


Character  of  craft. 


Unrigged 

Sail 

Steam  tugs  . . 
St«am  vessels 


Arrivals. 
Number.        Tons. 


52 
27 
16 


0,025 
2,000 
1,200 
1,150 


Departures. 


Tona. 


0,025 
2,000 
1,200 
1,100 


Total  ions  of  merchandise  anived  and  shipped,  1894. 

Articles.                                                             { Shipped. 

1 

Arrived. 

Coal 

Tons. 

Tons. 
5  100 

Iron s 

600 

1,500 

Lumber 

4.085 

Nails 

1,250 
900 
200 

Kaolin 

General  merchandise 

400 

PP8. 

IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1891,  its  object  being 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8  feet 
at  low  water  between  the  falls  of  Ticonderoga  and  Lake  Ghamplain,  a 
distance  of  about  2  miles.  (See  Report  of  Chief  of  Engineers,  1891, 
page  726.) 

The  improvement  was  estimated  to  cost  $42,516,  of  which  amoant 
$16,500  has  been  appropriated  and  $26,016  is  still  due  the  improve* 
ment.  The  appropriation  of  September  19,  1890,  was  experided  under 
contract  dated  January  12, 1891,  with  Wiliard  Johnson,  of  Fulton,  N.  Y., 
in  dredging  8,132  cubic  yards  from  shoal  places  near  the  mouth  of  the 
river.  Operations  commenced  May  7  and  were  completed  May  21, 1892. 
In  order  to  carry  out  the  scheme  of  improvement  the  existing  channel 
will  require  very  general  widening  and  deepening. 
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APPROPRIATIONS. 

Act  of— 

M«rch  3,  1881 $5,000 

Angast  2,1882 5,000 

Aaenst  5,1886 2,000 

Angnst  11,  1888 2,500 

September  19, 1890 2,000 

Total 16,500 

Money  statement, 

{Amoant  (estimated)  required  for  completion  of  existing  project $26, 016. 00 
Amounttbat  canbe  profitably  expended  in  fiscal  year  ending  June  30, 1897    26, 016. 00 
Sabmltted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


PPg. 

IMPROVEMENT  OF  NARROWS  OF  LAKE  CHAMPLAIN,  NEW  YORK  AND 

VERMONT. 

The  original  project  for  this  work  was  adopted  in  1885,  and  had  for 
its  object  the  removal  of  such  obstructions  in  the  channel  between 
Whitehall,  N.  Y.,  and  a  point  a  mile  below,  known  as  the  Elbow,  as 
woald  afi'ord  a  least  depth  of  12  feet  with  a  least  width  of  150  feet,  and 
the  dredging  of  the  channel  along  Cedar  Mountain  and  across  Kenyon 
Bay  8o  as  to  afford  a  least  depth  of  12  feet  and  a  width  of  200  feet. 
The  estimated  cost  was  C80,000. 

lu  1886  and  1888  appropriations  aggregating  $45,000  were  made, 
with  which  sum,  owing  to  very  low  prices,  the  project  was  completed, 
leaving  a  balance  in  hand  of  over  $2,500. 

In  the  winter  of  1889-90  a  survey  was  made  from  Whitehall  to  Ben- 
son Landing,  on  which  was  based  a  supplementary  project  involving 
92,000  cubic  yards  of  dredging  at  an  estimated  cost  of  $21,000,  dis- 
tribnted  among  three  points,  known  as  South  Bay,  Beacon  No.  3,  and 
Chiltons  Bends.  In  the  act  of  July  13,  1892,  the  sum  of  $18,500  was 
appropriated,  making,  with  the  balance  in  hand,  substantially  the 
amount  estimated  for  the  execution  of  this  project.  Bids  for  the  work 
were  opened  September  8,  1892,  and  the  award  made  to  Lynch  &  Han- 
nan,  of  Ogdensburg,  N.  Y.,  the  lowest  responsible  bidders,  at  the  rate 
of  15  cents  per  cubic  yard.  Operations  commenced  in  July  and  were 
completed  in  October,  1893.  The  total  amount  of  material  removed 
was  89,818  yards. 

No  complaints  of  obstruction  to  navigation  have  been  made,  but 
inquiries  develop  a  strong  probability  that  there  are  points  where  part, 
and  perhaps  all,  of  the  balance  on  hand  can  be  applied  with  distinct 
advantage.  When  such  points  have  been  determined,  a  supplementary 
project  will  be  submitted. 

APPROPRIATIONS. 

Act  of— 

AoflrastS,  1886 $30,000 

Aoffiut  11, 1888 15,000 

JuOr  13,  1892 18,500 

Total 63,500 

Money  statement, 

Jnlj  If  1894,  balance  unexpended $5, 598. 81 

July  1,  1806,  balance  unexpended 5,598.81 
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COMMBRCIAL  STATISTICS. 

Nwmber  of  boats,  totoa,  and  tonnage  that  passed  into  and  out  of  Whitehall  Harbor,  NevD 

York,  during  the  year  1894. 

Whole  nnmber  of  tows 170 

Average  nambepof  boats  in  a  tow 18 

Total  boats  to  wed 3,115 

Number  of  tons  to  a  boat 160 

Total  tons  carried 489,600 

Value  of  cargoes : 

Arrived $3,613,475 

Departed 367,546 


PP  lO. 


PRELIMINARY  EXAMINATION  OF  WADDINGTON  HARBOR,  NEW  YORK. 
[Printed  in  Hoase  Ex.  Dcm:.  No.  18,  Fif^-third  Congrosa,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  December  1,  1894. 

Sir:  I  have  the  honor  to  submit  the  accompanyiug  copy  of  report 
dated  October  27, 1894,  of  Capt.  S.  S.  Leach,  Corps  of  Engineers,  giving 
results  of  preliminary  examination  of  harbor  of  Waddington,  N.  Y., 
required  by  river  and  harbor  act  of  August  17, 1894. 

In  view  of  the  facts  as  stated  it  is  the  opinion  of  Captain  Leach,  con- 
curred in  by  the  division  engineer,  Col.  Henry  L.  Abbot,  Corps  of 
Engineers,  and  by  this  office,  that  the  harbor  of  Waddington  is  not 
worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


REPORT  of  capt.  S.  S.  LEAOH,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Burlington^  Ft.,  October  27j  1894. 

General:  Pursuant  to  instructions  contained  in  Department  letter 
of  August  20, 1894, 1  have  the  honor  to  submit  the  following  report  of 
a  preliminary  examination  of  the  "harbor  of  Waddington,  N.  Y." 

Waddington  is  a  village  of  less  than  1,000  inhabitants,  situated  on 
the  St.  Lawrence  Eiver  18  miles  below  Ogdensburg.  Full  informa- 
tion as  to  the  natural  conditions  of  the  harbor  and  the  work  heretofore 
done  there  may  be  found  in  a  report  of  Assistant  Engineer  John  C. 
Churchill,  jr.,  printed  on  pages  2415  and  2416  of  the  Report  of  the  Chief 
of  Engineers  for  1887,  and  to  which  1  refer. 

The  dam  across  a  branch  of  the  St,  Lawrence  at  Waddington  affords 
an  excellent  water  power.  The  dam  was  built  early  in  the  century,  and 
twenty  to  thirty  years  ago  was  covered  with  mills  from  end  to  end. 
Manufacturing  interests  have  constantly  declined,  however,  owing  to 
the  lack  of  rail  transportation,  the  nearest  station  being  10  miles  dis- 
tant. At  the  present  time  but  two  small  plants  are  running,  a  local 
grist  mill  at  one  end  of  the  dam  and  a  creamery  at  the  other.  The 
total  freight  moveuient  of  the  port  does  not  exceed  3,000  tons  per 
annum.    Nearly  the  whole  of  this  is  carried  by  a  small  boat  plying 
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daily  between  Waddingtoa  and  Ogdensburg.  It  uses  the  upper  harbor, 
entering  at  the  head  of  Ogdens  Island.  The  upper  harbor  was  dredgea 
to  12  feet  iu  1875,  and  in  1886  Mr.  Ghn^rohill  found  that  depth  unim- 
paired. It  is  probable  that  it  still  exists,  and  it  is  certain  that  there  is 
ample  depth  for  any  vessel  entering  or  likely  to  enter  the  harbor. 

In  view  of  these  facts,  I  am  of  the  opinion  that  the  harbor  of  Wad-> 
diBgtoQ  is  not  worthy  of  improvement  by  the  General  Oovernment. 

Waddingtou  is  a  port  of  entry  in  the  collection  district  of  Oswe^ 
^tchie.    The  nearest  United  States  light  house  is  at  Ogdensburg  and 
ttee  nearest  defensive  work  at  Bouse  Point,  N.  T. 
Very  respectftilly,  your  obedient  servant, 

Smith  S.  Leach, 
Captain^  Carps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

(.First  iodorsemeDt] 

Northeast  Division  Engineer  Office, 

New  Ywrk,  October  29^  1894. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
For  the  reasons  stated  I  concur  with  Captain  Leach  in  regarding  the 
harbor  of  Waddington,  N.  Y.,  as  unworthy  of  improvement  by  the  Gen- 
eral Government. 

Hbnby  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Gen.j  U.  IS,  A., 

Division  Engineer. 


PP  11. 

»ELIMINARY  EXAMINATION  OP  MI88ISQUOI   RIVER,    VERMONT,    PAR- 
TICULARLY between  the  village  OP  SWANTON  AND  THE  LAKE. 

[Printed  in  Honse  Ex.  Boo.  No.  19,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D,  C,  December  i,  1894. 

Sa:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  October  27, 18d4,  by  Gapt.  Smith  S.  Leach,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Missisqnoi  Biver,  Yer- 
mont,  '^particalarly  between  the  village  of  Swan  ton  and  the  lake,"  as 
<lireeted  by  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Leach  that  this  locality  is  worthy  of 
impiro valient;  the  division  engineer.  Col.  Henry  L.  Abbot,  Corps  of 
Engineers,  reports  that  he  thinks  the  facts  stated  in  the  accompany- 
ing report  ^^  warrant  a  survey  and  project  from  which  to  determine 
whether  the  cost  will  be  sufficiently  small  to  make  the  river  worthy  of 
Improvement  by  the  General  Government.''  I  concur  in  the  opinion  of 
the  division  engineer. 

It  is  estimate  that  the  necessary  survey  may  be  made  for  4500. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineers. 
Hon«  Danibl  S.  Lamont, 

Secretary  of  War, 
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report  op  oapt.  s.  s.  leach,  corps  of  engineers. 

United  States  Engineer  Office, 

Burlington^  Ft.,  October  27,  1894. 

General  :  Pursaant  to  instractions  contained  in  Department  letter 
of  Augast  20, 1894, 1  have  the  honor  to  submit  the  following  report  of 
a  preiiminary  examination  of  ^^Missisquoi  Biver,  particularly  between 
the  village  of  Swanton  and  the  lake." 

The  Missisquoi  River  rises  in  the  northernmost  spurs  of  the  Green 
Mountains,  near  the  Canada  line,  and  after  flowing  in  a  westerly  direc- 
tion to  near  the  village  of  Swanton  turns  and  flows  a  little  west  of  north 
emptying  into  Missisquoi  Bay  by  three  branches.  Missisquoi  Bay  is  the 
northernmost  part  of  Lake  Cham  plain,  and  extends  some  distance  into 
Canadian  territory.  It  is  not  on  the  route  of  through  navigation  in  the 
lake,  being  separated  from  the  Bichelieu  Itiver  by  a  peninsula  called 
the  '^  Alburg  Tongue."  Missisquoi  Bay  has  a  good  navigable  connection 
with  the  lake,  however,  which  now  enables  any  vessel  navigating  Lake 
Champlain  to  reach  the  bar  at  the  mouth  of  Missisquoi  Siver  at  any 
stage  of  water. 

At  Swanton,  6  miles  from  the  mouth,  the  Missisquoi  flows  over  a 
ledge  of  rock  on  which  a  water  power  dam  is  built,  making  a  complete 
interruption  of  navigation  at  that  point.  For  this  reason  no  attention 
was  given  to  the  portion  of  the  river  above  Swanton.  Below  Swanton 
the  Missisquoi  is  a  fair-sized  stream,  flowing  between  low  but  well- 
defined  and  permanent  banks,  with  a  prevailing  channel  depth  of  4  to 
6  feet  at  extreme  low  water.  The  discharge,  though  considerable  in  the 
driest  seasons,  is  not  a  factor  in  the  maintenance  of  navigable  depth, 
since  the  fall  is  very  slight  and  backwater  from  the  lake  woula  fill  the 
channel  if  the  discharge  of  the  river  were  cut  off  entirely.  In  fact, 
all  stages  of  this  part  of  the  river  depend  more  on  the  lake  level  than 
upon  discharge. 

The  prevailing  depths  of  4  to  6  feet  at  low  water  are  interrupted  at 
several  localities  by  shoals  on  which  the  depth  at  lowest  stages  is  but 
a  few  inches,  making  all  commercial  boating  impossible.  These  shoals 
are  not  numerous,  are  not  long,  and,  so  far  as  could  be  ascertained,  offer 
no  material  difficult  to  excavate.  To  cut  through  them,  without  any 
general  deepening  at  all,  would  give  a  depth  of  4  feet  at  extreme  low 
water.    This  in  itself  would  be  a  very  great  improvement. 

The  commerce  of  the  Missisquoi  River,  present  and  prospective,  is 
that  of  Swanton,  a  prosperous  village  of  3,500  inhabitants.  Swanton 
is  situated  at  the  head  of  the  portion  of  the  river  under  consideration 
at  the  junction  of  the  Vermont  Central  and  Boston  and  Maine  rail- 
roads. The  water  i)ower  before  mentioned  has  developed  a  considerable 
manufacturing  interest,  which  has  not  reached  its  limit,  as  there  is 
unemployed  power  estimated  at  1,500  horsepower  under  a  minimum 
flow.  The  establishments  now  running  include  a  marble  mill,  grain 
elevator,  grist,  saw,  and  planing  mills,  machine  shop,  and  some  minor 
plants. 

The  voliune  of  commerce  for  the  past  year,  as  reported  by  Mr.  T.  M. 
Tobin,  secretary  of  the  Swanton  Board  of  Trade,  was  3,900  carloads 
shipped  and  605  carloads  received,  a  total  of  4,505  cars,  or  approxi- 
mately 70,000  tons.  Much  of  this  freight  is  heavy  and  bulk  goods, 
especially  adapted  to  water  transportation,  and  being  afloat  in  lake 
bottoms  could  be  discharged  at  the  village  if  the  depth  of  water  suf- 
ticed.  Much  is  so  discharged  when  the  stage  of  water  serves,  but  as 
navigation  is  closed  by  ice  five  months  in  the  year  and  by  low  water 
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for  three  months  more,  the  river  is  of  bnt  little  service  now.  There  is 
an  occasional  year  when  there  is  no  navigation  and  an  occasional  year 
in  which  there  is  no  interruption,  but  these  can  not  be  foreseen,  and 
hence  in  arranging  for  materials  the  year's  supply  must  be  boated  in  in 
four  months  or  else  brought  in  by  rail. 

As  a  r^8iim6  of  this  report  it  may  be  stated  that  a  substantial  improve- 
ment of  the  Missisquoi  River  between  Swanton  and  the  lake  can  prob- 
ably be  effected  at  relatively  small  cost,  and  that  a  very  respectable 
volume  of  commerce  will  be  directly  benefited  by  such  improvement. 
I  therefore  state  that  in  my  opinion  the  locality  is  worthy  of  improve- 
ment by  the  General  Government,  and  J  submit  an  estimate  of  $500  as 
the  amount  which  will  enable  me  to  make  a  survey  and  report,  includ- 
ing a  project,  with  estimate  of  the  cost  of  the  improvement  proposed. 

Swanton  is  in  the  collection  district  of  Burlington.    The  nearest 
light-house  is  at  the  foot  (north  end)  of  Isle  La  Mo^,  and  the  nearest 
defensive  work  is  at  Bouse  Point,  New  York. 
Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Captain,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  S,  A, 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[Fint  indorsement.] 

Northeast  Division  Engineer  Office, 

^'ew  Yorky  October  29^  1894. 

Beffpectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 
I  think  that  the  facts  herein  stated  warrant  a  survey  and  project  from 
which  to  determine  whether  the  cost  will  be  sufficiently  small  to  make 
the  river  worthy  of  improvement  by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt,  Brig.  Oen.^  U.  8.  A., 

Division  Engineer. 
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APPENDIX  Q  Q. 


IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 


REPORT  or  COL.  G.  H.  JjiENDELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENT. 

1.  Oakland  Harbor,  California. 

EXAMINATIONS. 

2.  Sanken   rooks    off    Fort  Point,   San      7.  Two  Mission  Rocks,  San  Francisco 

Francisco  Harbor,  California.  Harbor,  California. 

3.  Mile   Rocks,   San    Francisco  Harbor,  I    8.  Shag   Rock,  San  Francisco  Harbor, 


California. 

4.  Arch    Rock,   San    Francisco    Harbor, 

California. 

5.  Noonday   Rocks,  San  Franpisco  Har- 

bor, California. 

6.  Blossom  Rock,  San  Francisco  Harbor, 

CalifcHmia. 


California. 

9.  Anita  Rock,  San  Francisco  Harbor, 
California. 

10.  Invincible  Rock,  Whiting  Rock,  and 
Fifteen -Foot  Rock,  known  as  The 
Brothers,  near  Point  San  Pablo, 
San  Francisco  Bay,  California. 


United  States  Engineer  Office, 

San  Francisco,  CaL,  July  5, 1895, 

Obnebal:  I  have  the  honor  to  transmit  herewith  the  annual  report 
upon  work  of  improving  harbor  at  Oakland,  Cal.,  for  the  year  ending 
June  30,  1895.    •    •    • 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers, 
Brig.  Gren.  Wm.  P.  OBAiaHiLL, 

Chief  of  Engineers^  U,  8,  A, 


QQi. 

improvement  of  OAKLAND  HARBOR,  CALIFORNIA. 
OPERATIONS  OF  THE  YEAR. 

The  field  operations  were  under  the  immediate  charge  of  the  assistant 
engineer,  L.  J.  Le  Conte,  with  the  assistance  of  an  inspector  during 
part  of  the  year.  The  field  work  consisted  in  laying  out  and  supervis- 
ing tbe  op^erations  of  contractors^  in  monthly  surveys  and  estimates,  in 

2247 
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a  hydrographic  sarvey  at  the  close  of  the  year,  and  in  miscellaneoos 
work. 

The  operations  were  condacted  under  contracts.  At  the  beginning 
of  the  year  a  contract  made  with  John  Ha(;kett  October  8, 1892,  for  the 
channel  in  front  of  Oakland  was  not  half  fulfilled,  the  time  of  perform- 
ance haviug  been  extended  from  April  15  to  October  15,  1894.  The 
time  for  fulfillment  was  afterwards  extended  to  February  28,  1895,  at 
which  date  oi)erations  were  terminated,  with  a  total  of  227,081  cubic 
yards,  of  which  117,316  cubic  yards  were  dredged  and  placed  ashore 
during  the  year. 

But  one  contract  was  made  during  the  year,  and  that  was  with  the 
San  Francisco  Bridge  Company  to  include  two  separate  pieces  of  work, 
as  follows:  (1)  To  open  a  passage  100  feet  wide  and  8  feet  deep,  at  low 
water,  from  the  head  of  the  basin  into  the  canal,  the  excavated  material 
to  be  placed  ashore.  The  estimated  quantity  of  material  to  be  moved 
was  30,000  cubic  yards,  and  the  price  named  in  the  contract  was  37 
cents  per  cubic  yard.  (2)  The  second  item  of  the  contract  was  to  extend 
the  20foot  channel,  having  a  width  of  300  feet,  to  the  westward  for  a 
distance  of  6,000  feet,  more  or  less,  the  material  dredged  to  be  safely 
impounded.  The  amount  of  dredging  involved  in  this  item  is  400,000 
cubic  yards,  more  or  less,  and  the  price  named  in  the  contract  is  19.9 
cents  per  cubic  yard. 

The  date  of  the  contract  is  December  10, 1894. 

The  work  of  dredging  the  passage  into  the  canal  was  begun  on 
December  18, 1894,  and  finished  on  January  20,  1895,  work  being  con- 
ducted day  and  night. 

The  amount  dredged  was  29,208  cubic  yards. 

The  second  work  provided  in  the  contract,  namely,  the  extension  of 
the  20  foot  channel,  was  begun  on  January  28,  and  was  prosecuted  with 
some  intermissions  to  the  close  of  the  year,  with  the  accomplishment 
of  203,493  cubic  yards,  which  amount  is  considerably  in  advance  of  the 
contract  requirements.  The  date  set  in  the  contract  for  fulfillment  is 
August  1, 1896.  It  is  probable  that  this  date  will  be  anticipated  by  a 
number  of  months. 

The  place  of  deposit  is  in  the  angle  of  junction  of  the  south  jetty  with 
the  shore,  the  spoil  being  retained  by  the  jetty  on  the  north,  and  on 
the  weather  side  by  a  substantial  timber  bulkhead,  supported  by  a 
heavy  line  of  riprap  stone.  The  conveyance  is  by  water  pumped  through 
pipes,  and  the  mean  distance  has  so  far  been  1,230  feet.  The  material 
in  its  upper  layers  is  to  a  great  extent  sand,  with  some  mud;  the  lower 
layers  consist  of  blue  clay,  with  some  hardpan,  and  in  places  of  mud. 

This  kind  of  dredging  by  hydraulic  machines  and  appliances  is  prac- 
tically the  same  as  that  first  applied  on  this  work  to  river  and  harbor 
improvements  many  years  ago,  often  described  in  annual  reports. 

The  following  generalization  of  fuel  expenditure  in  digging  and  trans- 
porting hard  and  soft  material,  transported  1,000  to  1,200  feet,  in  16- 
inch  pipes  to  a  mean  height  above  water  level  of  9  feet,  may  be  of  interest. 
Amount  of  anthracite  coal  per  cubic  yard  dug  and  transported  is,  for 
soft  material,  5^  pounds,  and  for  hard  material  12^  pounds,  material 
being  measured  in  place.  The  variation  in  fuel  is,  of  course,  mainly 
due  to  resistance  in  cutting,  the  transportation  fraction  not  varying  to 
nearly  the  same  extent. 

PRESENT   CONDITION  OF  WORKS. 

A  hydrographic  survey  made  at  the  close  of  the  year  of  the  channel 
from  Brooklyn,  near  the  head  of  the  basin,  to  a  point  of  24  feet  depth 
in  San  Francisco  Bay  reveals  this  condition  of  affairs:  The  channel  in 
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and  aboat  Brooklyn  has  lessened  in  depth  from  1  to  IJ  feet,  leaving  a 
preset  depth  of  6  to  7  feet.  For  the  remainder  of  the  length  of  channel 
the  dredged  and  natural  depths  have  been  well  preserved,  with  unim- 
portant exceptions.  Beginning  at  Oakland,  there  is  for  2,200  feet  a  low- 
▼ater  depth  of  20  feet,  and  for  the  next  1,800  feet,  a  depth  of  18  to  19 
feet  At  this  point  the  present  contract  work  begins,  and  includes 
3,^  in  leneth  of  channel  20  feet  deep.  It  is  expected  to  continue  this 
depth  for  about  3,000  feet  under  the  existing  contract  with  the  San 
FraociBco  Bridge  Company.  There  will  remain  after  the  execution  of 
tiiu  contract  a  length  of  8,500  feet  to  be  deepened  by  an  average  of  6 
feet  in  order  to  extend  the  full  depth  to  San  Francisco  Bay  and  also 
the  cleaning  up  of  about  1,800  feet  already  mentioned,  by  taking  up  1 
to  2  feet  of  material.  When  this  work  shall  have  been  done,  a  channel 
dOO  feet  wide,  with  about  24  feet  depth  at  ordinary  high  water,  will  con- 
nect Oakland  with  San  Francisco  Bay  and  the  ocean.  This  work  could 
be  finished  in  eighteen  months. 

The  bridge  spanning  the  canal  at  Park  street,  Alameda,  is  provided 
▼ith  a  draw,  which,  however,  is  not  used,  there  being  no  navigation  as 
yet  The  bridge  needs  to  be  painted,  and  also  needs  some  repair  to  the 
machinery  which  controls  the  draw  opening. 

Ko  work  was  done  on  either  jetty  during  the  year.  The  deposit  of 
spoil  in  the  angle  of  the  south  jetty  with  the  shore,  already  mentioned, 
stands  several  feet  above  the  high-tide  level,  and  serves  a  good  pur- 
pose in  arresting  the  littoral  movement  of  sand,  which  has  of  late  years 
overtopped  the  jetty  and  deposited  within  the  lines. 

The  jetties  have  not  undergone  any  change  during  the  year. 

The  c;eneral  condition  of  the  improvement  may  be  expressed  in  the 
statement  thajb  vessels  drawing  18  or  19  feet  of  water  can  reach  the 
fmt  of  Oakland,  there  having,  however,  been  no  particular  change  in 
tWs  respect  during  the  year. 

^  A  diminution  of  the  yearly  freight,  and  a  very  considerable  increase 
hi  the  passenger  travel  between  the  jetties  will  be  noticed  in  the  table 
of  statistics.  The  first-named  circumstance  is  due  in  part  to  a  general 
depression,  and  again  to  the  withdrawal  of  several  large  manufacturing 
enterprises. 

The  increased  travel  is  due  to  a  considerable  reduction  in  amount  of 
*»»  per  journey. 

FUTURE  OPBEATIONS. 

There  remain  unexecuted  the  following-described  pieces  of  work 
necessary  to  finish  the  approved  project  for  this  harbor,  one  or  more  of 
which  can  be  undertaken  in  the  coming  year  provided  sufficient  Ainds 
>ball  be  appropriated,  namely : 

Completion  of  20-foot  channel  to  San  Francisco  Bay. 

Extension  of  the  south  jetty  550  feet. 

Bxeavation  of  the  canal,  with  bridges  and  dam  in  San  Leandro 
estuary. 

Extension  of  deep  water  to  San  Francisco  Bay,  and  finishing  of  the 
wnth  jetty  are  regarded  as,  at  the  present,  of  greater  relative  impor- 
tance. 

Appropriations  for  improving  harbor  at  OaJclandf  Cal, 

JMe23,1874 $100,000 

^<«ch3,1875 100,000 

Angiut  4, 1876 75,000 

fMelAi878 80,000 

MMch3,1879 60,000 

Jnn6l4,18«) 60,000 

March  3, 1881 60,000 

Augurt  2, 1882 200,000 

£Na  95 ^204 


July  5, 1884 $139,600 

August  5,1885 60,000 

August  11,1888 350,000 

September  19,1890 250,000 

July  13,1892 150,000 

August  17,1894 100,000 

Total 1,784,600 
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Money  statement, 

July  1, 1894,  balance  unexpended $64,995.65 

Amount  appropriated  by  act  of  August  17,  1894 100,000.00 


June  30,  1895,  amount  expended  during  fiscal  year, 


164, 995.  €5 
102,836.27 


July  1,  1895,  balance  unexpended 62, 159. 38 

July  1,  1896,  outstanding  liabilities $9,515.45 

July  1, 1895,  amount  covered  by  uncompleted  contracts 39, 104.89 

48,620.34 


July  1,  1895,  balance  available 13,539.04 


'Amount  (estimated)  required  for  completion  of  existing  project 741, 000. 00 

I  AmountthatcanbeprofitablyexpendedinfiscalyearendingJuneSO,  1897  300,000.00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abiiraot  of  bids  for  dredging  channel  and  opening  west  end  of  tidal  eanal,  Oakland 
Harbor f  Calif ornia,  opened  at  11  a.  m.  NovemherSj  1894,  in  accordance  loith  advertisement 
dated  October  8,  1894, 


Ifame  and  addresa  of  bidder. 


San  Franoisoo  Bridge  Co.,  San  Fran- 
cIbco,  Cal 

Will  S.  Bliaa,  San  Francisco,  Cal. . . . 

Pacific  Coaat  Dredging  and  Kecla- 
mation  Co.,  San  francisco,  Cal  — 

Bowers  Pacific  Dredging  Co.,  San 
Francisco,  Cal 


Channel. 


Price  per 
cable 
yard. 


Number  of 

cubic  yards 

that  can  be 

dredged 
witb  money 

available. 


10.  19t'o 
.33| 

.41 

.40 


427,000 
255,000 

207,000 

212,500 


Amount. 


$84,973 
85.000 

84.870 

85,000 


Tidal  canal. 


Price  per 
cubic 
yard. 


10.37 
.33^ 

.49 

1.60 


Number  of 

cubic  yards 

that  can  be 

dredged 

With  money 

available. 


80.000 
33.300 

22,800 

7,400 


Amount. 


$11,100 
11.100 

11.074 

11,100 


Bid  of  San  Francisco  Bridge  Company  accepted. 


COMMERCIAL  STATISTICS. 

The  following  is  a  tabulated  statement  showing  increase  in  traffic  by  vessels  and 
steamers  through  the  channel  way  between  the  jetties  during  different  calendar 
years. 

The  classified  freight,  embracing  staple  articles,  carried  by  sail,  during  1894, 
amounts  309,350  tons,  composed  as  follows: 

Tons. 

Coal 143,000 

Grain  and  Hour 7,600 

Lumber , 86,400 

Building  materials 50,580 

Sundries 21,770 

Total 309,350 

The  gross  amount  is  a  trifle  more  than  last  year's  total.    The  increase  in  passenger 
traffic  at  the  Broadway  Ferry  is  some  50,000  passengers  over  and  above  laat  year's 
report,  and  compriaea  554,932  passengers. 
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1874 
1»1 


TraflBo  by  Bt«am  ferries. 


Knm* 
ber. 


3 
3 
3 
5 
4 


Trips. 


600 
8,600 
8,600 
8.600 
10.521 
9.561 


Passen- 
gers. 


None. 
100.000 
100.000 

96.000 
506, 125 
554,932 


Freight. 


Tons. 
60,000 
1,925.957 
2, 259, 086 
2. 202, 170 
2.142.400 
2,119,267 


Traffic  by  vessels. 


Namber. 


1.415 
2.153 
2,310 
2,277 
1  686 
1.741 


Register.   Freight. 


Tons, 
70,750 
213,971 
232,706 
223,148 
195.090 
175, 750 


Tons. 
94.300 
393.478 
437.923 
443.  Oil 
306,865 
300,350 


The  following  comparative  grand  totals  of  traffic  through  the  jetty  channel  show 
the  i^wth  of  water  transportation  in  the  past  twenty  years : 


Qeneral  traffic. 


By  ferries.. 
ByTeeaels. 


Total 


1874 :  Before  im- 
provement. 


1894:  After  im- 
provement. 


Passen- 
gers. 


None. 
None. 


Freight. 


Passen- 
gers. 


Tons. 

60,000 

94,000 


554,932 


154,300 


554,932 


Freight. 


Tons. 
2. 119. 267 
309,350 


2,428,617 


Q  Q  2. 

PRELIMINARY    EXAMINATION  OF    SUNKEN    ROCKS  OFF   FORT    POINT, 

IN  SAN  FRANCISCO  HARBOR,  CALIFORNIA. 

[Printed  in  Hoose  Ex.  Doc.  No.  51,  Fifty -third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  I),  C,  December  i,  1894» 

Snt:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  25, 1894,  by  Col.  G.  H.  Mendell,  Cori)S  of  Engineers, 
of  the  resalts  of  preliminary  examination  of  sunken  rocks  off  Fort  Point, 
in  San  Francisco  Harbor,  California,  provided  for  by  the  river  and  har- 
bor act  of  August  17,  1894. 

Colonel  Mendell  states  that  there  is  no  good  reason  to  incur  the 
expense  of  the  removal  of  these  rocks,  and  I  am  of  the  opinion  that  the 
improvement  is  not  worthy  of  being  undertaken  by  the  Creneral 
Grovernment. 

Tery  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.y  Chief  of  Engineers, 
Hon.  D.  8.  Lamont, 

Secretary  of  War, 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
Sa7i  FrandscOj  Cal.j  September  25^  1894. 

General:  The  following  is  a  rei)ort  of  a  preliminary  examination 
reqaired  by  section  10  of  the  act  of  August  17, 1894,  so  far  as  relates  to 
the  sunken  rocks  off'  Fort  Point,  San  Francisco  Harbor: 

These  rocks  are  situated  on  or  close  to  a  circumference  of  400  feet 
radius,  described  from  the  extremity  of  Fort  Point  as  a  cenler,    TVi^ 
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principal  rock  has  11  feet  of  water  over  it  at  low  tide.  It  lies  jnBt 
inside  of  the  3-fathom  curve,  and  has  no  water  deeper  thaa  3  fathoms 
inside  of  it,  with  14  feet  close  by.  The  rock  is,  by  the  best  information, 
200  feet  in  width.  It  lies  outside  of  the  channel  and  in  such  shallow 
water  that  no  course  of  a  vessel  would  ever  be  knowingly  laid  near  it. 
There  are  two  other  rocks  to  the  westward,  in  shoal  water,  having  7 
to  9  feet  depth  over  them.  No  one  of  these  rocks  is  considered  to  be 
dangerous,  and  if  they  were  all  removed  the  adjacent  bottom  would  be 
little  less  dangerous  than  the  rocks  themselves.  For  these  reasons  it 
is  considered  that  there  is  no  good  reason  to  incur  the  considerable 
expense  required  to  remove  them.  A  special  survey  of  them  is  not 
recommended. 

Very  re8i)ectfully,  your  obedient  servant, 

G.  H.  Mendell, 
GoUmelj  Corps  of  Dngineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


Q  Q  3- 

preliminary  examination  of  mile  rocks,  SAN  FRANCISCO  HARBOR, 

CALIFORNIA. 

[Printed  in  Honse  Ex.  Doo.  Ko.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
W€i8Mngtony  D.  (7.,  December  1, 1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  11, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  the  Mile  Bocks,  San  Fran- 
cisco Harbor,  California,  provided  for  by  the  river  and  harbor  act  of 
August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell  that,  under  existing  circumstances, 
the  removal  of  these  rocks  is  not  a  worthy  improvement,  and  in  this 
opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


REPORT  of  col.  O.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

San  Francisco^  CaLy  October  11, 1894, 

General:  I  have  the  honor  to  make  report  of  the  preliminary 
examination  required  by  section  10  of  the  act  of  August  17,  1894,  in 
reference  to  the  Mile  Rocks,  situated  near  the  southern  shore  of  the 
entrance  to  this  harbor,  and  just  within  the  line  of  the  heads. 

The  Mile  Kocks  lie  three-eighths  of  a  mile  north  of  the  main  south 
shore,  which  is  high  and  bold.  There  is  12  fathoms  of  water  north  of 
them,  eloae  in,  and  between  them  and  the  shore  there  is  a  passage  of 
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deep  water  that  is  now  not  nsed  by  deep-draft  vessels,  it  being  known 
to  be  hazardous  by  reason  of  the  existence  of  known  rocks,  and  general 
want  of  knowledge  as  to  others  said  to  be  present. 
It  appears  that  this  channel  has  not  been  carefully  surveyed. 
If  the  two  rocks  known  as  the  Mile  Rocks  were  removed  there  would 
remain  the  following  known  dangers,  namely:  A  sunken  rock  with  6 
feetof  water  upon  it,  about  130  yards  easterly  of  the  out^r  mile  rock,  and 
aboQt  75  yards  from  the  inner  rock.  In  the  same  neighborhood,  only  a 
few  yards  distant,  is  another  rock  with  14  feet  of  water.  Other  rocks 
are  known  to  exist  within  200  to  300  yards  of  the  shore,  and  in  the 
channel  between  these  rocks  and  the  Mile  Rocks  there  is  said  to  be  a 
reef  of  18  feet  of  water. 

The  Mile  Rocks  are  within  100  feet  of  each  other.  They  stand  about 
20 feet  above  the  water.  They  are  quite  conspicuous,  and  may  be  looked 
a]N>n  as  beacons  which  warn  the  sailor  against  the  hidden  dangers 
already  mentioned.  Indeed,  it  may  be  held  with  some  propriety  that 
their  removal  alone  would  make  the  case  worse  for  ships  than  it  now  is. 
These  rocks  are  not  in  the  main  channel,  which  is  about  IJ  miles 
wide  between  them  and  Point  Bonita. 

Under  existing  circumstances  the  removal  of  the  Mile  Rocks  is  not 
considered  to  be  a  worthy  improvement.    When  the  vicinity  shall  come 
to  be  thoroughly  explored  and  all  dangers  shall  be  made  manifest  the 
qoestioD  of  removal  can  be  well  considered. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonelj  Corps  of  Engineers, 
Brig.  Qen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 


Q  Q  4- 

FSELIMINARY  EXAMINATION  OF  ARCH  ROCK,  SAN  FRANCISCO  HARBOR, 

CALIFORNIA. 

fPrinted  in  Honae  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  seflsion.] 

Officib  OP  THE  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  J,  1894. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  11, 1894,  by  Col.  6.  H.  Mendell,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Arch  Bock,  in  San  Fran- 
eisoo  Harbor,  California,  provided  for  by  the  river  and  harbor  act  of 
Aagnst  17,  1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
if  the  rock  is  found  upon  survey  to  be  removable  at  moderate  cost  it 
is  a  worthy  improvement,  but  its  conspicuousness  places  it  out  of  the 
class  of  most  dangerous  obstructions. 

The  necessary  survey  is  estimated  to  cost  $500. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

Hon-  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 

ISan  FranciscOj  CaL,  October  ii,  1894. 

General:  I  have  the  honor  to  make  report  of  the  prelimiDary  exain- 
inatiou  required  by  section  10  of  the  act  of  August  17, 1894,  of  Ai*ch 
Kock,  situated  in  San  Francisco  Harbor  two-thirds  of  a  mile  west  of 
the  northern  end  of  Alcatraz  Island.  It  lies  one-half  mile  north  of  the 
course  hiid  on  the  Coast  Survey  charts  to  be  followed  by  a  vessel  enter- 
ing the  harbor. 

The  rock  stands  full  30  feet  above  the  water.  The  visible  portion  of 
it  is  about  50  feet  long  and  from  10  to  20  feet  in  width.  It  is  a  con- 
spicuous object,  both  from  its  size  and  whiteness.  It  is  in  no  sense  a 
hidden  danger.  Northwesterly  froin  the  rock,  100  yards  distant,  there 
are  3  fathoms  of  water.  On  the  southerly  side,  at  a  distance  of  100 
yards,  there  is  a  rocky  bottom  with  22  feet  of  water. 

These  indications  suggest  that  the  area  of  rock  may  be  very  large 
which,  if  so,  necessitates  a  great  outlay  for  its  removal. 

The  flood  tide  makes  toward  the  rock,  and  vessels  entering  in  fog,  or 
if  sail  vessels,  with  light  wind,  may  drift  upon  it.  A  number  of  vessels 
have  been  either  wrecked  or  injured  by  getting  on  the  rock. 

If  the  rock  is  found  upon  survey  to  be  removable  at  moderate  cost 
it  is  regarded  as  a  worthy  improvement,  but  its  conspicnousness  places 
it  out  of  the  class  of  most  dangerous  obstructions. 

The  survey  needs  to  embrace  the  surrounding  bottom  to  the  depth 
of  5  fathoms.    Such  a  survey  is  estimated  to  cost  $500. 
Very  respectfully,  your  obedient  servant, 

G.  fl.  Mendell, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Q  Qs- 

preliminary  examination  of  noonday  rocks,  SAN  FRANCISCO 

HARBOR,  CALIFORNIA. 

[Printed  in  House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  December  i,  1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  21, 1894,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Noonday  Kocks,  San  Fran- 
cisco Harbor,  California,  provided  for  by  the  river  and  harbor  act  of 
August  17,  1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  $3,0(K) 
will  be  required  for  a  survey  necessary  for  the  preparation  of  plan  and 
estimate  for  the  removal  of  these  rocks. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  FranciscOj  Cal.j  Sepieniher  21^  1894. 

Gehteral  :  The  following  is  a  report  of  a  preliminary  examination  of 
Noonday  Rocks,  required  by  section  10  of  the  act  of  Congress  August 
17,  1894,  made  from  a  study  of  available  data: 

These  rocks  lie  near  together  about  20  miles  off  the  coast  in  the  open 
sea.  But  one  rock  is  definitely  known  and  located;  it  lies  3  miles 
nearly  vest  of  the  northwesterly  islet  of  the  Farallones  group. 

The  first  and  for  a  time  the  only  known  Noonday  Rock  was  removed 
in  1875  to  a  depth  of  8  fathoms.  It  is  probably  no  longer  a  danger. 
At  the  time  of  this  removal  two  other  rocks  were  found  near  by^  one 
of  which  was  large,  in  2J  fathoms  of  water.  In  1886  the  Coast  Survey 
made  an  examination  of  the  vicinity,  which  resulted  in  finding  but  one 
lock  in  the  position  above  described  with  a  minimum  depth  of  4  fathoms 
upon  it.  It  is  described  in  the  Coast  Pilot  as  a  reef  about  60  yards 
long  east  and  west  within  the  4J-fathom  lines.  It  is  marked  by  a  large 
baoy. 

The  large  rock  noted  by  Lieutenant  Weeden,  in  1875,  was  estimated 
by  him  to  be  70  by  30  feet  at  the  4-fathom  line. 

The  difficulty  of  finding  in  several  fathoms  of  water  small  submerged 
rocks,  too  small  or  sharp  to  have  their  positions  indicated  by  breakers, 
is  well  known.  A  careful  sounding  repeated  more  than  once  may  fail 
in  discovering  them.  The  fact  of  nondiscovery  in  one  trial  by  sound- 
mgs,  however  carefully  made,  can  not  be  taken  as  proof  of  nonexist- 
^ce  of  such  a  rock.  If  the  whole  area  be  dragged  or  swept  by  a  bar 
held  horizontally  without  finding  rocks  the  evidence  is  good  for  the 
stated  depth. 

The  exposure  of  this  locality  is  considerable.  It  is  swept  most  of 
the  time  by  long  swells,  which  make  for  the  time  a  descent  by  diver 
impracticable.  For  several  months  in  the  year  surveys  are  impracti- 
cable by  reason  of  fogs. 

It  certainly  is  desirable  that  these  rocks,  one  or  several  as  may  be 
proved,  lying  as  they  do  in  the  approach  to  the  harbor  entrance,  should 
be  removed  to  a  safe  depth,  which  to  be  safe  under  the  sea  exposure 
ought  to  be  8  or  10  fathoms. 

The  commerce  of  San  Francisco,  by  its  magnitude  and  importance, 
deserves  to  have  these  dangers  explored,  locat^,  and  surveyed  in  detail 
80  that  the  cost  of  removal  may  be  estimated. 
The  harbor  of  San  Francisco  is  worthy  of  this  improvement. 
The  cost  of  such  a  survey  is  difficult  to  estimate,  mostly  by  reason  of 
the  uncertainty  of  sea  and  weather.    At  some  seasons  a  survey  is 
plainly  impracticable.    Probably  the  best  chance  of  success  may  be 
foimd  iu  October. 

The  survey  must  explore  the  ground  with  such  closeness  as  to  make 
it  certain  that  all  the  rocks  shall  be  discovered.  The  rocks  must  then 
be  surveyed  in  detail. 

Three  thousand  dollars  is  suggested  as  a  reasonable  estimate  of  cost 
<rf  survey.    If  circumstances  prove  favorable  the  coat  may  be  less. 

Reference  may  be  made  to  volume  2,  Eeport  of  Chief  of  Engineers, 
1875,  page  715  et  seq. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Okie/  o/ Uf^ineers,  U.  8.  A. 


i 
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Q  Q6. 

PRELIMINARY   EXAMINATION    OF   BLOSSOM  ROCK,  SAN  FRANCISCO 

HARBOR,  CALIFORNIA. 

[Printed  in  House  Ex.  Boo.  No.  51,  Fifty-third  Coni^reaa,  third  seiision.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
W(i8hington^  D,  (7.,  December  i,  1894. 

Sir:  I  have  the  honor  to  submit  the  accoinpaDying  copy  of  report, 
dated  September  21, 1894,  by  Col.  6.  H.  Meudell,  CorpH  of  Engineers, 
of  the  results  of  preliminary  examination  of  Blossom  Bock,  San  Fran- 
cisco Harbor,  California,  provided  tor  by  the  river  and  harbor  act  of 
August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  $250 
will  be  necessary  for  the  survey  required  for  the  preparation  of  plan 
and  estimate  of  cost  of  the  improvement. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  col.  o.  h.  mbnbell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  FranciscOj  Cal,^  September  21^  1894. 

General:  The  preliminary  examination  of  Blossom  Bock,  San 
Francisco,  required  in  section  10  of  the  act  of  Congress  of  August  17, 
1894,  has  been  made  by  chart  of  the  most  recent  survey.  This  chart 
shows  a  minimum  depth  of  something  less  than  23  feet  at  mean  low 
stage  of  tide.  The  original  depth  over  the  rock  was  about  6  feet. 
About  twenty  years  ago  it  was  excavated,  as  appears  by  official 
reports,  to  a  depth  of  24  feet.  Since  that  date  one  or  more  vessels 
have  touched  upon  it.  It  is  now  marked  by  a  buoy.  It  is  situated 
near  the  path  of  wheat  vessels  coming  from  Port  Costa.  The  minimum 
depth  over  the  rock  at  low  water  of  spring  tides  does  not  exceed  21 
feet. 

The  survey  required  to  determine  cost  of  removal  will  need  to  dis- 
cover the  portion  which  is  rock  in  place  and  the  portion  which  is 
broken  rock,  due  to  the  great  explosion  of  powder  which  broke  it  up. 
If  the  work  of  further  removal  shall  be  undertaken,  it  should  be  earned 
to  the  depth  of  30  feet  at  mean  low-water  mark,  which  corresiK>Dds  to 
about  28  feet  at  low  water  of  spring  tides. 

This  harbor  is  considered,  by  virtue  of  its  large  seagoing  commerce, 
to  be  worthy  of  improvement  by  the  further  removal  of  Blossom  Bock, 
always  provided  that  the  cost  shall  not  prove  to  be  excessive. 

It  is  estimated  that  the  sum  of  $2o0  will  be  needed  for  a. thorough 
examination  and  survey,  made  for  the  purpose  of  estimating  the  costof 
the  improvement. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers, 
Brig,  OeiL  Thomas  L.  Casey, 

CAie/  of  EngineerSj  U.  S.  A. 
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Q  Q7- 

PRKLmiNART  EXAMINATION  OF  TWO  MISSION  ROCKS,  SAN  FRANCISCO 

HARBOR,  CALIFORNIA. 

[PrlatMl  in  Hooae  Ex.  Doc.  No.  51,  Fifty-third  CongresB,  third  seMioa.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  J).  C,  December  i,  1894. 

Stbl  :  I  have  the  honor  to  submit  the  accompanjring  copy  of  report, 
dated  September  26, 1894,  by  Gol.  G.  H.  Mendell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Two  Mission  Rocks,  San 
Francisco  Harbor,  California,  provided  for  by  the  river  and  harbor  act 
of  August  17,  1894. 

it  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  a  sur- 
▼ev  necessary  to  the  preparation  of  plan  and  estimate  of  improvement 
will  cost  $200. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 


Brig.  Oen.y  Chief  of  Engineers. 


Hon.  D.  S.  Lamont, 

Secretary  of  War. 


REPORT  of  col.  G.   H.  MENDELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 
8an  FrandscOy  Cal.^  September  26^  1894. 

Gensrajl  :  The  following  is  a  report  of  the  preliminary  examination 
required  in  section  10,  act  of  August  17, 1894,  so  far  as  relates  toTwo 
Mission  Rocks,  situated  in  San  Francisco  Harbor. 

They  are  here  known  as  Mission  Bay  Bock  and  as  Sonoma  Ek>ck. 
They  have  about  13  feet  of  water  over  them  at  low  tide. 

They  are  situated  near  the  city  water  front,  in  a  thoroughfare  for  ves- 
sels, and  therefore  constitute  notable  dangers.  One  or  more  vessels 
have  touched  them.    They  are  now  marked  by  buoys. 

Tliese  facts  seem  to  demonstrate  the  propriety  and  desirableness  of 
their  removal. 

This  harbor  is,  on  account  of  its  large  commerce,  deemed  worthy  of 
this  improvement. 

It  is  estimated  that  a  suitable  survey  of  these  rocks  can  be  made  for 
$200. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S,  A. 
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QQ8. 

PRELIMINARY  EXAMINATION  OF  SHAG  ROCK,  SAN  FRANCISCO  HARBOR^ 

CALIFORNIA. 

[Printed  in  Hoase  Sz.  Doc.  No.  51,  Fifty-third  Congreas,  third  MMion.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  (7.,  December  i,  1894, 

Sir:  I  bave  the  honor  to  submit  tbo  accoiupanying  copy  of  report, 
dated  September  21, 1894,  by  Col.  G.  H.  Meudell,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Shag  Rock,  San  Francisco 
Harbor,  California,  provided  for  by  the  river  and  harbor  act  of  Augnst 
17,  1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  $50 
will  be  sufficient  to  obtain  the  further  information  necessary  to  the 
preparation  of  plan  and  estimate  of  cost  of  the  removal  of  this  rock. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 


Brig.  Oen.^  Chief  of  Engineers. 


Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  FranciscOj  Cat.,  September  21^  1894. 

General.:  The  preliminary  examination  of  Shag  Bock,  San  Fran- 
cisco Harbor,  required  by  section  10  of  the  act  of  Congress  of  August 
17, 1894,  has  been  made  by  study  of  a  chart  in  detail,  made  by  the 
Engineer  Department  some  years  ago. 

This  rock  stands  about  4  feet  above  high- water  mark.  Its  upper  sur- 
face has  an  area  of  about  25  square  feet.  Its  area  at  30  feet  depth  is 
not  far  trom  G,000  square  feet.  It  lies  in  the  path  of  the  ferryboats 
connecting  this  city  and  Sausalito,  with  deep  water  on  all  sides.  In 
foggy  weather  and  at  night  it  is  a  danger.  If  removed  there  ought 
to  be  SO  feet  of  water  over  it  at  mean  low  water. 

The  chart  made  by  the  Engineer  Department  needs  to  be  supple- 
mented by  additional  soundings.  It  is  estimated  that  $50  will  be  suffi- 
cient to  obtain  further  information  required  for  an  estimate  of  cost  of 
removal. 

By  reason  of  the  danger  to  lives,  vessels,  and  cargoes  due  to  the 
existence  of  this  rock,  the  opinion  is  expressed  that  San  Francisco 
Harbor  is  worthy  of  improvement  by  removal  of  this  rock. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonely  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  V.  8.  A. 
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QQq- 

PREL.IMINARY  EXAJMINATION  OF  ANITA  ROCK,  SAN  FRANCISCO  HARBOR* 

CALIFORNIA. 

[Printetl  in  Hotise  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wdshingtonj  D,  C,  December  i,  1894. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  21, 1894,  by  Col.  6.  H.  Mendell,  Corps  of  Engineers, 
of  tbe  resultn  of  preliminary  examination  of  Anita  Rock,  San  Francisco 
Harbor,  California,  provided  for  by  the  river  and  harbor  act  of  August 
17,  1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that 
the  harbor  is  worthy  of  this  improvement,  and  he  estimates  that  a  sur- 
vey necessai^y  for  the  preparation  of  plan  and  estimate  for  the  removal 
of  this  rock  can  be  made  for  $100. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  col.  g.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 
San  FranciscOj  CaL,  September  21^  1894. 

Genrral  :  The  following  is  a  report  of  a  preliminary  examination  of 
Anita  Kock,  in  San  Francisco  Harbor,  required  by  section  10  of  the  act 
of  Congress  of  August  17, 1894,  and  made  from  a  study  of  official  charts 
and  other  available  data. 

This  rock  does  not  lie  in  the  main  thoroughfare  of  vessels.  It  is 
sitnated  in  a  bight  of  the  Presidio  shore  line,  within  300  yards  of  the 
shore,  and  about  a  mile  east  of  Fort  Point.  It  shows  at  some  low 
tides.  It  is  marked  by  an  iron  spindle  set  in  the  rock  and  standing  24 
feet  above  high  water.  The  spindle  carries  an  irou  cage  5  feet  in 
diameter,  painted  in  stripes;  above  the  cage  is  a  glass  globe. 

There  is  deep  water  on  both  sides.  The  rock  is  in  a  certain  degree 
a  danger.  It  is  not,  in  comparison  with  some  other  rocks,  a  danger  of 
great  magnitude,  yet  the  harbor  will  be  better  for  its  removal. 

The  cost  of  a  survey  sufficient  for  estimate  for  removal  can  be  made 
for  $100. 

The  harbor  of  San  Francisco  is,  by  reason  of  its  great  commerce, 
considered  to  be  worthy  of  this  improvement. 
Very  respectfully,  your  obedient  servant, 

6.  H.  Mendell,. 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
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Q  Q  lo. 

PBELIMINARY  EXAMINATION  OF  INVINCIBLE  ROCK,  WHITING  ROCK, 
AND  FIFTEEN-FOOT  ROCK,  KNOWN  AS  THE  BROTHERS,  NEAR  POINT 
SAN  PABLO,  SAN  FRANCISCO  BAY,  CALIFORNIA. 

[Printed  in  Hoom  Ex.  Doo.  No.  51,  Fifty  third  Congreas,  tliird  aeMion.] 

office  of  the  chief  of  engineers, 

United  States  Army, 
Washinfftan^  D,  C,  December  i,  1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  11, 1894,  by  Col.  O.  H.  Mendell,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Invincible  Rock,  Whiting 
Bock,  and  Fifteen-Foot  Bock,  known  collectively  as  The  Brothers,  near 
Point  San  Pablo,  San  Francisco  Bay,  California,  provided  for  by  the 
river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Colonel  Mendell,  concurred  in  by  this  office,  that, 
on  account  of  the  magnitude  of  the  commerce  concerned,  San  Francisco 
Harbor  is  worthy  of  the  improvement  due  to  the  removal  of  these  rocks, 
provided  that  a  survey  shall  demonstrate  this  to  be  a  reasonable 
proposition. 

Colonel  Mendell  estimates  that  $300  will  be  required  for  survey  and 
estimate  of  cost  of  this  improvement. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.j  Chief  of  Engineers, 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


bepobt  of  ool.  o.  h.  mendell,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco  J  CaL^  October  11, 1894, 

General:  I  have  the  honor  to  make  report  of  a  preliminary  exami* 
nation  required  in  section  10  of  the  act  of  August  17, 1894,  of  the  group 
of  rocks  lying  off  the  islets,  known  as  The  Brothers,  near  Point  San 
Pablo,  San  Francisco  Bay. 

There  are  three  rocks  in  this  group,  named  '*  Invincible,'*  "Whiting," 
and  "Fifteen  Foot  Bock."  They  lie  in  aline  nearly  north  and  south, 
a  half  mile  long. 

INVINCIBLE  ROCK. 

This  rock  lies  near  a  mile  from  the  shore,  and  a  half  mile  from  The 
Brothers  Light,  in  mid-channel,  with  11  to  15  fathoms  on  each  side  and 
6  to  7  fathoms  north  and  south  of  it.  The  Coast  Survey  chart  shows  a 
depth  of  8  feet  upon  it  at  low  wat^er.    It  is  marked  by  a  danger  buoy. 

WHITING  ROCK. 

This  rock  lies  200  to  300  yards  north  of  Invincible  Bock,  and  is  about 
two-thirds  of  a  mile  from  shore.  It  has  12  feet  of  water  upon  it,  with 
8  to  10  fathoms  on  each  side  of  it.    It  is  marked  by  a  danger  buoy. 
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FIFTEEN-FOOT  ROCK. 

This  rock  lies  about  500  yards  north  from  Whiting  Bock  and  about 
400  yards  nearly  west  of  the  East  Brother  Light-House.  Its  name  indi- 
cates the  depth  of  water  over  it.  It,  like  the  two  rocks  previously 
mentioned,  lies  in  mid-channel,  with  deep  water  on  all  sides  of  it. 

All  of  these  rocks  are  in  a  channel  which  carries  nearly  all  the  foreign 
grain  commerce  of  this  port. 

They  are  all  dangers  to  navigation,  and  for  this  reason,  and  on 
accoant  of  the  magnitude  of  the  commerce  concerned,  San  Francisco 
Harbor  is  considered  worthy  of  the  improvement  due  to  their  removal, 
provided  that  a  survey  shall  demonstrate  this  to  be  a  reasonable 
proposition. 

It  is  estimated  that  the  sum  of  $300  will  be  required  for  survey  and 
estimate  of  cost  of  removal  of  the  three  rocks,  or  $150  for  a  proper 
survey  of  one  of  them. 

Very  respectfully,  your  obedient  servant, 

•    .     G.  H.  Mendell, 
Colonel^  Corps  of  Engineers, 
Brig.  Gen.  THOMAg*  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


i 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  ARIZONA 

AND  IN  CALIFORNIA  SOUTH  OF  SAN  FRANCISCO. 


BEPORT  or  LIEUT.  COL,  W.  H.  H,  BENYAVRD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1896, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Napa  River,  California. 

2.  Reawood  Creek,  California. 

3.  San  Luis  Obiapo  Harbor,  California. 

4.  Wilminsion  Harbor,  California. 


5. .  San  Diego  Harbor,  California. 
6.  Colorado  and  Gila  rivers,  at  Yuma, 
Ariz. 


EXAMINATIONS. 


7.  Harbor  of  £1  Moro,  California. 
&  San  Rafael  Creek,  California. 
9.  Soisan  Creek,  California. 


10.  Napa    River,    California,    between 
North  and  South  Vallejo. 


HARBOR  LINES. 

11.  Wilmington  Harbor,  California. 


United  States  Engineer  Office, 

8an  Francisco^  Cal.j  July  6y  1895, 

GSKERAT. :  I  have  the  honor  to  trausmit  herewith  reports  upon  the 
works  of  river  and  harbor  improvements  under  my  charge  for  the  fiscal 
year  ending  Jane  30, 1895. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  BENYAtJRD, 

lAeut,  OoLj  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers^  U.  8.  A. 


RR  I. 

IMPROVEMENT  OF  NAPA  RIVER,  CALIFORNIA. 

The  approved  project  for  the  improvement  of  this  river  contemplates 
the  removal  of  snags  and  leaning  trees  dangerous  to  navigation  and 
the  deepening  of  the  channel  over  the  bars  between  Yernon  Mill  and 
Carr  Bend,  in  the  immediate  vicinity  of  Napa  City. 

The  last  work  upon  the  river  was  done  in  1891,  when  the  river  was 
cleared  of  snags  and  a  good  channel  dredged  through  the  bars  along 
tiie  entire  length  of  the  city  front. 

^26& 
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An  examination  made  this  spring  for  the  purpose  of  obtaining  data 
upon  which  to  base  specifications  for  additional  work  showed  that  the 
dredged  channel  had  refilled,  owing  to  the  winter  floods  in  the  river, 
and  that  the  stream  is  in  as  bad  a  condition  as  it  was  before  the 
improvement  was  commenced. 

No  permanent  improvement  of  the  river  can  be  effected,  as  a  channel 
dredged  one  year  is  liable  to  be  obliterated  by  the  floods  of  the  suc- 
ceeding winter. 

It  is  considered  that  to  keep  the  river  in  a  good  navigable  condition 
appropriations  should  be  made  so  as  to  permit  dredging  to  be  contin- 
ued from  year  to  year.  Ordinary  tides  rise  5  feet  and  spring  tides 
about  7,  so  that  with  a  comparatively  small  amount  of  work  it  is  pos- 
sible to  maintain  the  river  in  a  good  condition  for  the  class  of  vessels 
that  are  engaged  in  the  trade. 

For  continuing  the  dredging  with  the  appropriation  of  $4,000,  made 
by  the  river  and  harbor  act  of  August  17  last,  specifications  were 
issued  and  proposals  invited  ^y  circular  letter  sent  to  the  different 
firms  owning  dredging  plants  at  San  Francisco  and  vicinity.  This 
method  was  adopted  as  a  matter  of  economy,  as  the  appropriation 
being  small  it  was  considered  advisable  to  expend  as  much  of  it  as 
possible  upon  the  work  itself.  Evan  Williams  was  the  lawest  bidder, 
as  shown  by  the  abstract  herewith,  and  a  contract  was  entered  into 
with  him  June  17, 1805,  to  dredge  certain  bars  and  projecting  points 
at  a  price  of  29  cents  per  cubic  yard.  Work  will  commence  in  July 
and  will  be  completed  in  sixty  days. 

The  estimated  cost  of  the  improvement  made  in  1885  was  $27,500,  of 
which  $21,500  has  been  appropriated  as  follows: 

Act  of— 

August  11, 1888 $7,500 

September  19,  1890 10,000 

August  17, 1894 4,000 

The  total  amount  expended  to  close  of  fiscal  year,  including  out- 
standing liabilities,  is  $17,491.33. 

Money  statement 

July  1, 1894,  balance  unexpended $19.35 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00 

4, 019. 35 
June  30, 1895,  amount  expended  during  fiscal  year 10.68 

July  1, 1895,  balance  unexpended 1 4,008.67 

July  1, 1895^  amount  covered  by  uncompleted  contracts 3, 500. 00 

July  1, 1895,  balance  available 508.67 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i56  and  1867  and  of  sundry  ciTil  act  of  March  3, 1893. 


Abstract  of  bids  far  dredging  Napa  River,  California,  called  for  hy  adterttBement  of  May 
i,  1895,  and  opened  at  11  a,  m.  May  SI,  1895,  by  Lieut  CoL  W,  H,  H,  Bmyawrd^  C^rps 
of  Engineers, 


Ko. 


1 


Name  of  bidder. 


John  BjM^kett.. 
2 1  EvMB  WUUamB. 


Price 

per  cubic 

yard. 


Oemie. 
32 
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COMMERCIAL  STATISTICS. 
[Famished  by  Capt.  N.  H.  Walff,  Napa  City,  Cal.] 


Articles. 


If ercfasDdise,  gf^neral.  received  and  shipped tons . 

Cooil,  reoeired  and  shipped do.. 

Hay.  reeeived  and  shipped do.. 

Grain,  received  and  snipped do. . 

Lamber.  receired do.. 

WiBc.  reeeired  and  shipped do.. 

Miaci^laneaaa  freight, received  and  shipped do.. 


Total 


steamers. 


1884. 


22,800 
5.000 
2,000 
3.000 

18, 333 
7,500 
5,936 


64.569 


2 
176 


1894. 


18,990 
10.000 
5,500 
9,800 
6.548 
13,420 
6,175 


69.433 


2 

700 
Daily. 


Xo  new  lines  of  transportation  were  established  during  the  year. 


RR2. 

IMPROVEMENT  OF  REDWOOD  CREEK,  CALIFORNIA. 

There  are  no  funds  on  band  available  for  this  work,  and  it  is  not  con- 
templated to  continue  the  improvement.  Under  appropriations  made 
for  Redwood  Harbor  and  Kedwood  Creek  the  channel  was  dredged 
several  times,  but  it  refilled  owing  to  local  causes.  It  is  not  x)ossible  to 
maintaiu  a  channel  except  by  constant  dredging. 

Should  the  commerce  of  Redwood  City  justify  the  expenditure^ 
appropriations  may  be  needed  in  the  fatnre  to  continue  the  improve- 

meut. 

The  total  amount  appropriated  for  dredging  at  Eedwood  was  $23,400, 
as  follows: 

Redwood  Harbor: 

Act  of  July  5, 1884 $3,000 

Act  of  Aogaet  5, 1886 5,000 

Act  of  August  11, 1888 7,400 

R«dwood  Creek : 

Act  of  September  19, 1890 8,000 

The  total  amount  has  been  expended. 

Ttiis  work  is  in  the  coUectiou  district  of  San  Francisco. 

Money  statenient. 

July  1, 1894,  balance  unexpended $13. 51 

July  30, 1895,  amount  expended  during  fiscal  year 13.51 


RR3. 
IMPROVKMENT  OF  SAN  LUIS  OBISPO  HARBOR,  CALIFORNIA. 

The  approved  project  is  to  construct  a  breakwater  on  Whaler  Reef 
extending  from  Point  San  Luis  to  Whaler  Island,  and  thence  to  a  point 
where  the  outer  reef  rises  above  high  water.  Its  total  length  when 
completed,  including  the  island,  will  be  about  2,300  feet.  The  break- 
water will  rise  to  a  height  of  6  feet  above  high  water  with  a  thicfaifta» 
BNO  95 ^05 
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i  on  top  of  20  feet  and  such  side  slopes  as  may  be  assumed  under  the 
I    action  of  the  sea. 

At  the  commencement  of  the  fiscal  year  operations  were  in  progress 
upon  the  construction  of  the  breakwater  under  contract  with  A.  A.  Pol- 
hamus.  The  previous  October  heavy  seas  breaking  over  the  structure 
wrecked  the  contractor's  plant,  and  an  extension  of  nine  months'  time 
was  granted  in  which  to  complete  the  contract.  At  that  time  the  wall 
had  been  extended  to  a  point  507  feet  beyond  the  island.  An  examina- 
tion made  previous  to  resumption  of  work  showed  that  the  winter 
storms  had  damaged  the  structure  more  or  less  from  a  point  350  feet 
from  the  island  out  to  the  end,  the  stones  being  washed  down  on  the 
inside  slope. 

The  contractor  resumed  work  in  June  and  completed  his  contract  in 
August.  The  amount  of  rock  placed  on  breakwater  in  this  interval 
was  3,875.90  tons.  With  this  amount  the  damaged  portion  of  the  break- 
water was  repaired  and  a  further  extension  was  made  to  a  point  510 
feet  beyond  the  island. 

Under  the  appropriation  of  $40,000  made  by  the  river  and  harbor  act 
of  August  17  last,  specifications  were  issued  calling  for  proposals  for 
continuing  operations,  and  a  contract  was  entered  into  January  19  last 
with  Patrick  O'Neil,  the  lowest  bidder,  for  rock  in  place,  at  $2.23  per 
long  ton. 

Operations  should  have  been  commenced  on  the  1st  day  of  May.  The 
contractor  was  without  any  suitable  outfit,  and  a  delay  was  caused  in 
his  operations.  Finally  he  got  started,  but  met  with  disaster  oft*  Point 
Sur,  whereby  his  barge,  with  derricks,  engines,  etc.,  was  lost.  He 
finally  succeeded  in  getting  another  outfit  and  has  only  recently  com- 
menced work.  At  the  close  of  the  fiscal  year  an  insignificant  amount 
of  rock  had  been  deUvered.  The  contractor  has  been  notified  of  the 
condition  of  his  plant,  and  steps  will  be  taken  to  cause  him  to  provide 
a  suitable  number  of  barges  with  necessary  engines,  in  order  that  there 
may  be  no  further  delay  in  the  work. 

The  storms  of  the  past  winter  knocked  over  a  number  of  stones  near 
the  end  of  the  work,  and  slightly  damaged  that  iiortion  of  the  struc- 
ture between  Point  San  Luis  and  the  island.  Under  the  present  con- 
tract this  latter  work  will  be  built  up,  the  wall  just  beyond  the  island 
will  be  strengthened,  and  the  outer  end  will  be  built  up  and  extended. 
It  is  expect^,  with  the  amount  of  rock  that  will  be  delivered  under 
the  present  contract,  that  the 'breakwater  will  be  extended  to  a  point 
about  700  feet  beyond  the  island. 

The  breakwater  as  far  as  constructed  has  added  to  the  security  of 
vessels  lying  at  the  anchorage  and  at  the  wharf  at  Port  Hartord. 

In  the  interests  of  economical  prosecution  of  the  work,  the  recom- 
mendation made  in  the  last  annual  report  for  a  suitable  appropriation 
is  repeated  here. 

The  total  amount  appropriated  for  this  improvement  is  $135,000,  as 
follows : 

Act  of— 

August  11,  1888 $25,000 

September  19.  1890 40,000 

July  13,  1892 30,000 

August  17,  189^4 40,000 

The  total  amount  expended,  including  outstanding  liabilities,  is 
•96,550.22. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
BDding  June  30, 1897,  is  $150,000.  f 

An  abstract  of  bids  received  is  api^udfid. 


I 
f 
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Mo-ney  statement, 

July  1. 1894,  bahiDce  unexpeDded $11, 176. 39 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

51, 176  39 
June  30, 1895,  amouut  expended  during  fiscal  year 12, 000. 23 

July  1, 1895,  balance  unexpended 39, 176. 16 

July  1,1895,  outstanding  liabilities $726.38 

J  uly  1, 1896,  amouut  covered  by  uncompleted  coutraots 34, 747. 12 

35,473.50 

July  1,1895,  balance  available 3,702.66 

(Amooiit  (estimated)  required  foV  completion  of  existing  project 433, 660. 00 
Amoout  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  150, 000. 00 
i^ubmitted  in  compliance  with  re(|niremeuts  ot*  sections  2  of  rivor'and 
harbor  acts  of  1866  and  1867  and  of  sundrv  civil  act  of  March  3,  1893. 


Jh$tract  of  hidtfor  building  a  hrealnvaier  at  San  Luis  Obispo  Harbor,  California,  called 
for  bjf  adrerti»emeni  of  November  24,  1894,  and  opened  at  11  a.  mi.  January  4,  1896,  by 
Ueut.  Col.  W,  U.  H»  Btnyaurdj  Corps  of  Engineers. 


J«L 


I  JolinHiiekett 

I  J.  M.  Taylor 

1  WiUiamH.Bealy 

4  Patrick ONeil... 

i  Jaa.  J. SearleR... 


Name  of  bidder. 


Price 
per  ton. 


$2.  .37 
2.93 
2.74 
2.23 
2  42 


COMMERCIAL  STATISTICS. 
[Statiatics  for  both  yean*  furuisbed  by  the  Pacific  Coaat  Railway  Company.] 


Year  the  iiuprovement  i  Year  endiug  December 
bcji^an  (1888).  \  3L 1894. 


Sdliog. 
Total 


uaiuber. . 
....do 


Taonagv 

Dralt,  sreatest feet. 

If  errhaDdiae.  general tona. 

Cnal do.. 


feet. 

GrBlo tona. 

Bituminoas  rock do.. 

iWiTj  produce do . . 

LiYe'atock do . . 

KiM«lUuieoai»  freight do.. 

Aapbaltinn do. . 

Chrome  ore do.. 


Incoming. 


003 
34 


837 


452, 149. 34 

18 

8,802 

2,985 

8,884,400 


Outgoing;. 


603 
34 


Incoming.     Outgoing. 


429 
12 


637 


452, 149. 34 


5,669 


23.305 
15.342 


441 


14. 858. 9 

18 

6.006.6 

438.1 

3, 142. 330 

205.9 


429 
12 


441 


18. 006. 2 
18 


3.5 

35.6 

1,884.5 


7.299.4 
3.528.9 
1.284.2 
3,356.9 
1.021.5 
924.8 
590.5 


Tona. 

Total  Amoant  of  freight  entered  and  cleared  in  1888 68,425 

Total  amount  of  freight  entered  and  cleared  in  1894 70,363.4 

IncTMae 1,938.4 

No  new  linea  of  transportation  have  been  established  during  the  year. 


I 
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R  R  4. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

The  present  project  contemplates  gaining  a  depth  of  16  feet  at  mean 
low  tide  at  the  entrance  and  in  the  inner  harbor.  For  this  parpose  jet- 
ties have  been  constructed  from  Eattlesnake  Island  and  from  Timms 
Point,  on  the  easterly  and  westerly  sides  of  the  harbor,  respectively,  And 
a  certain  amount  of  dredging  has  been  done  in  the  inner  basin. 

Previous  to  the  commencement  of  the  operations  in  1871  there  was  a 
depth  of  less  than  2  feet  at  the  entrance  at  mean  low  tide.  Surveys 
recently  made  show  that  there  is  now  at  that  locality  14.6  feet.  The 
changes  in  depth  take  place  very  slowly,  but  the  surveys  made  from 
time  to  time  since  the  cessation  of  operations  last  year  show  a  gradual 
increase  in  depth.  It  is  therefore  expected  that  the  ultimate  depth  of 
16  feet  sought  for  will  iiltimately  be  obtained. 

Errors  having  been  discovered  in  the  chart  and  description  of  the 
approved  harbor  lines,  a  new  chart  was  made,  which  was  submitted  to 
the  Department  with  description,  and  received  the  approval  of  the 
Secretary  of  War  May  7  last. 

The  stonework  of  the  jetties  is  in  good  condition,  but  the  timber  of 
the  double  work  of  the  east  jetty  is  badly  worm  eaten  and  should  be 
replaced  with  stone. 

No  operations  were  in  progress  during  the  year.  The  works  and 
property  were  left  in  charge  of  a  keeper. 

The  total  amount  appropriated  for  this  harbor  is  $955,000,  as  follows: 


March  3,1871 $200,000 

June  10,1872 75,000 

March  3, 1873 150,000 

March  3, 1875 30,000 

June  18,1878 20,000 

March  3,1879 12,000 

June  14,1880 35,000 


March  3, 1881 $33,000 

August  2,1882 100,000 

July  5, 1884 50,000 

August  5,1886 75,000 

August  11,1888 90,000 

September  19, 1890 34,000 

July  13, 1892 51,000 


The  total  amount  expended  to  close  of  fiscal  year,  including  out- 
standing liabilities,  is  $951,559.61. 

Money  statement, 

July  1, 1894,  balance  unexpended $4, 861. 32 

J  une  30, 18^,  amount  expended  during  iiscal  year 1, 380. 93 

July  1, 1895,  balance  unexpended 3,480.39 

July  1, 1895,  outstanding  liabilities 40.00 

July  1, 1895,  balance  available 3,440.39 


IMPROVEMENT  OF   WILMINGTON   HABBOB,  CALIFOBNIA. 

IPrinted  in  Senate  Ex.  Doo.  No.  61,  Fifty-third  Congreaa,  third  session.] 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmy, 
Washington^  D.  C,  February  7,  1695. 

Sib:  I  have  the  honor  to  acknowledge  receipt  of  the  resolution  of 
February  6,  1895,  of  the  Senate  of  the  United  States  directing  the  Sec- 
reft»ry  of  War — 

To  transinit  to  the  Senate  any  report  or  information  whicb  lie  may  have  received 
daring  the  year  1894,  and  not  heretofore  made  public,  with  reference  to  the  improve- 
ment  of  Wilmington  Harbor,  California. 
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In  response  to  the  reference  of  the  above-quoted  resolution  to  this 
ofSLce  there  is  submitted  herewith  a  copy  of  report  of  June  8, 1894,  by 
lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  in  which  he  sub- 
mits estimates  amounting  to  $392,725  for  further  improvement  of  the 
harbor  at  Wilmington. 

The  report  of  Lieutenant-Colonel  Benyaurd  is  accompanied  by  two 
tracings.* 

The  resolution  of  the  Senate  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  I>.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  w.  h.  h.  benyaurp,  corps  of  engineers. 

•United  States  Engineer  Office, 

San  Francutco,  Ca!.,  June  S,  1894. 

Genkbal:  The  appropriation  of  $51,000,  made  by  the  liver  and 
harbor  act  of  July  13,  1892,  filled  out  the  amount  estimated  for  the 
improvement  of  Wilmington  Harbor,  California,  with  a  view  of  obtain- 
ing a  depth  of  16  feet  at  the  entrance  at  mean  low  tide.    With  the 
above  amount,  in  addition  to  a  small  balance  from  a  former  appropria- 
tion, work  was  in  progress  at  the  close  of  the  last  fiscal  year.    No 
additional  estimate  was  at  that  time  presented,  for  the  reason,  as  stated 
in  the  annual  report,  that  it  was  desirable  to  ascertain  what  effect  the 
eompletion  of  tbe  work  in  progress  would  have  upon  the  deepening  of 
the  channel,  and  if  the  depth  of  lO  feet  was  not  realized,  surveys  to  be 
made  would  furnish  data  upon  which  to  base  an  estimate  for  continua- 
tion of  work.    At  the  samQ  time  I  had  also  in  view  the  enlargement  of 
the  interior  basin  and  the  dredging  of  the  inner  channel,  so  that  any 
vessels  entering  the  harbor  could  lie  at  the  wharves  at  the  lowest  stage 
of  the  tide.    A  survey  for  this  latter  object  was  in  progress  at  the  date 
of  the  last  annual  report,  and  is  referred  to  therein.    It  was  intended 
to  present  estimates  for  all  work  needed  in  the  inner  harbor  and  at  the 
entrance,  so  that  appropriations  made  in  the  future  could  be  applied  to 
either  locality  as  the  conditions  might  require. 

The  work  of  jetty  construction  in  progress  at  the  beginning  of  the 
fiscal  year  was  completed  in  November.  It  consisted  in  raising  the  east 
jetty  inside  Deadmans  Island  to  a  height  of  about  10  feet  above  mean 
low  tide;  in  extending  this  jetty  about  425  feet  beyond  the  island,  and 
in  raising  and  further  extending  the  west  jetty  about  200  feet;  this 
latter  stretch  was  brought  to  a  height  of  high  water  only.  Since  then 
a  survey  of  the  entrance  has  been  made,  supplemented  by  a  series  of 
borings  to  determine  the  character  of  the  underlying  strata  at  the  same 
locality.  Tracing  No.  1  herewith  shows  the  condition  of  the  harbor 
from  Deadmans  Island  to  the  upper  end  of  Smiths  Island,  a  distance 
of  10,000  feet;  No.  2  shows  the  de]>ths  at  the  entrance. 

From  an  inspection  of  tracing  No.  1  it  will  be  seen  that  there  is  a 
channel  depth  of  not  less  than  10  feet  at  mean  low  tide  from  Deadmans 
Island  to  the  head  of  the  wharves,  with  lesser  depths  along  the  entire 
iterly  wharf  front  and  along  the  northerly  portion  of  the  westerly 


'Omitted.    Printed  in  Senate  Ex.  Doc.  No.  61,  Fifty-third  Congress,  third  session. 
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wharf  line.  At  the  eutrance  a  depth  of  about  14  feet  at  mean  low  tide 
had  been  obtained  at  the  date  of  the  survey.  Advices  lately  received 
indicate  a  deepening  at  this  locality,  to  what  extent  can  not  be  definitely 
stated,  but  sufficient  to  warrant  the  belief  that  the  channel  is  under- 
going: some  change  for  the  better.  On  May  15  the  ship  Forest  Queen^ 
drawing  18.9  feet,  entered  the  harbor,  the  stage  of  the  tide  being  5.6 
feet.  Owing  to  shallow  water  she  was  unable  to  remain  at  the  wharves 
during  the  lower  stages  of  tide.  This  latter  circumstance  emphasizes 
the  necessity  of  measures  being  adopted  to  increase  the  depths  in  the 
inner  harbor  to  accommodate  the  class  of  vessels  capable  of  passing 
the  entrance. 

During  the  years  1890  and  1891  the  inner  harbor  was  dredged  from 
the  southerly  end  of  the  westerly  wharf  to  the  upper  end  of  Deadmans 
Island  to  a  depth  of  16  feet  at  mean  low  tide  over  a  width  on  bottom 
of  300  feet.  In  former  operations  under  Colonel  Mendell  a  channel  had 
been  cut  through  the  reef  opposite  Deadmans  Island  to  the  same  depth 
and  width.  The  recent  survey  shows  that  not  only  has  this  depth 
been  maintained,  but  that  it  has  in  some  instances  been  increased,  indi- 
cating that  no  deterioration  of  this  inner  channel  has  taken  place,  due 
to  the  movement  of  sand  in  and  out  of  the  harbor  during  the  tidal  flow. 
It  is  therefore  believed  that  equally  good  results  can  be  obtained  by 
further  dredging.  In  case,  however,  of  any  shoaling,  the  channel 
depths  can  be  maintained  at  moderate  expense,  for  which  work,  and  for 
general  service  at  the  harbor,  the  Government  should  have  its  own 
dredging  machine. 

For  continuing  the  improvement  it  appears  desirable  to  deepen  the 
channel  at  the  entrance;  to  dredge  the  inner  channel  between  harbor 
lines  as  far  as  the  head  of  the  wharves:  to  remove  and  replace  with 
stone  portions  of  the  timber  work  of  the  east  jetty;  and  ultimately  to 
enlarge  the  interior  basin  as  the  demands  of  commerce  will  warrant. 

From  an  original  depth  of  less  than  2  feet  at  mean  low  water  at  the 
entrance,  a  depth  of  about  14  feet  at  sania  stage  has  been  obtiiined. 
The  changes  in  depth  due  to  the  works  projected  for  the  improvement 
have  been  found  to  take  place  very  slowly,  and  while  it  is  possible  that 
the  ultimate  depth  of  16  feet  originally  designed  may  be  obtained  with- 
out recourse  to  dredging  or  further  jetty  extension,  it  may  be  desirable 
to  resort  to  the  former  method  to  expedite  the  deepening.  A  compar- 
ison of  the  tracing  with  others  ninde  during  the  progress  of  last  sea- 
son's work  shows  a  recession  of  the  outer  16-foot  curve  near  the  entrance, 
which  indicates  increased  depth  in  the  channel  on  the  line  of  the  east 
jetty.  The  entrance  of  the  ship  before  mentioned  appears  to  bear  out 
this  view  of  the  changes  now  in  progress.  The  approach  to  the  entrance 
is  from  the  southeast,  and  the  deeper  channel  is  around  the  end  of  the 
east  jetty.  All  the  study  charts  show  the  channel  in  this  position,  and 
from  observations  made  with  a  number  of  floats  I  am  of  the  opinion 
that  this  channel  is  due  to  the  flood  ciirrents.  On  the  ebb  the  floats 
took  directions  straight  out  and  about  parallel  to  the  general  direction 
of  the  jetties  and  toward  Point  Fermin.  If  the  flood  tide  could  be 
made  to  follow  the  same  path  the  resultant  effort  would  undoubtedly 
lead  to  increased  depths.  This  might  be  accomplished  by  building  out 
groins  from  near  the  end  of  the  west  jetty  diagonally  toward  the 
entrance.  For  the  present,  and  until  we  ascertain  the  effects  of  other 
proposed  works,  I  would  not,  however,  recommend  that  these  works 
be  constructed. 

The  success  of  the  efforts  in  dredging  on  the  south  Atlantic  coast, 

where  the  movement  of  sand  is  far  more  extensive  than  obtains  at  San 

PedrOf  warrsaits  the  belief  that  the  eutxauQ^  eould  be  deepened  and  main- 
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tallied  at  moderate  expense  by  like  operatioDS.  I  consider  that  dredg- 
ing would  be  the  most  economical  method  of  obtaining  the  increased 
depth.  With  a  sufficient  channel  cut  through  the  reef  at  Deadmans 
Island,  work  on  the  entrance  would  be  carried  on  as  required  in  connec- 
tion with  the  work  contemplated  for  the  inner  harbor. 

The  character  of  the  underlying  material  beyond  Deadmans  Island 
limits  the  depth  that  I  consider  we  should  first  attemi)t  to  secure  at  the 
entrance.  A  series  of  borings  made  on  the  area  between  the  island  and 
the  outer  buoy  show  that  below  18  feet  there  are  layers  of  clay,  the  over- 
lying stratum  being  sand  capable  of  being  easily  moved. 

luside  the  entrance  and  opposite  Deadmans  Island  there  exists  a  reef 
of  hard  material  through  which  a  channel  had  been  cut  informer  opera- 
tions. This  channel  should  be  widened  and  deepened,  and  the  ledge 
projecting  from  Deadmans  Island  between  ranges  18  and  19  of  survey 
sboald  be  removed,  so  as  to  provide  easier  lines  for  vessels  entering  or 
teaving  the  harbor. 

Harbor  lines  have  been  established  in  the  inner  harbor.  Opposite 
the  eud  of  the  Southern  Pacific  Wharf  they  are  500  feet  apart.  Jhey 
foUow  the  wharf  fronts  on  either  side,  and  at  the  upper  end  of  the  San 
Pedro  Lumber  Company's  property  they  are  about  800  feet  apart.  This 
▼idth  gradually  increases  to  about  1,500  feet  at  the  head  of  Smiths 
bland,  the  upper  limit  of  the  established  lines. 

Along  the  front  of  the  Southeru  Pacific  Wharf  vessels  of  16  feet 
draft  may  unload  at  low  water.  Along  the  lumber  company's  wharves 
there  is  less  depth,  and  vessels  of  that  draft  are  aground  at  low  stages 
of  tide.  As  the  bottom  is  not  hard,  the  vessels  sustain  no  material 
damage  from  grounding.  There  appears  to  be  a  decrease  of  depth  on 
tlie  middle  ground  near  the  head  of  the  wharves,  as  also  along  the 
Qpper  stretch  of  wharves,  as  if  the  middle  shoal  ground  was  working 
down. 

On  the  easterly  side  of  the  harbor  an  extensive  shoal  place  exists 
sloDg  the  southerly  front  of  the  harbor  line.    At  the  Terminal  Com- 
pany's Wharf  drawing  but  12  or  13  feet  of  water  can  unload,  and  less 
^th  is  found  at  the  up}>er  wharves.    The  ships  of  the  Pacific  Coast 
Steamsbip  Company  find  difficulty  at  times  in  ett'ecting  a  landing. 
Pntil  very  recently  all  deep-draft  vessels  lying  in  the  outer  anchorage 
transferred  their  entire  cargoes  to  lighters,  which  were  towed  to  the 
inner  barbor.    More  recently  some  have  lightered  sufficiently  to  be  able 
to  enter  and  unload  at  the  wharves.     Were  the  interior  basin  deepened 
and  tbe  wharf  fronts  dredged  there  would  undoubtedly  be  an  increase 
in  this  method  of  conducting  business  with  the  deeper-draft  ships, 
and  it  would  be  found  that  additional  wiiarves  would  be  built  along 
the  easterly  side  of  the  harbor  to  accommodate  the  trade  that  would 
be  brought  there  with  increased  depth.    Another  difficulty  was  found 
with  the  steamships.    While  there  was  sufficient  depth  of  water  at  tbe 
steamship  wharf,  the  space  between  wharves  and  the  shallow  depths 
prevented  the  steamships  from  turning  easily  preparatory  to  departure. 
Were  the  channel  widened  and  the  upper  part  of  the  inner  harbor 
dredged  this  difficulty  would  be  entirely  obviated.     The  steamers 
would  go  to  the  upper  part  of  the  basin  and  turn  readily  without  . 
danger  to  vessels  lying  at  the  wharves. 

The  character  of  the  material  at  the  reef  and  in  tbe  inner  harbor 
precludes  the  idea  of  using  the  same  type  of  machine  for  the  entire 
work.  In  the  inner  harbor  the  material  is  sand  and  can  be  easily 
moved  with  some  form  of  hydraulic  dredger.  The  ground  at  the  reef 
would  require  a  different  machine,  and  it  would  be  necessary  to  resort 
to  blasting  operatioi?^^  to  Jirst  break  up  the  material. 
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For  the  pnrpose  of  presenting  estimates  I  have  taken  a  channel 
width  at  the  entrance  of  350  feet  and  a  proposed  depth  of  18  feet.  The 
length  of  this  cut  is  from  the  outer  18-foot  contour  to  where  the 
reef  commences,  about  range  19.  This  would  require  the  removal  of 
36,000  cubic  yards  of  material.  The  location  as  selected  is  the  one 
that  would  give  the.best  entrance  and  exit  for  vessels  in  the  present 
condition  of  the  channel.  Changes  likely  to  take  place  before  any 
appropriation  is  made  may  require  a  different  location.  The  channel, 
once  dredged,  may  partly  shoal  up  again,  so  the  estimates  must  be  con- 
sidered as  only  with  a  view  of  first  attaining  an  increase  of  depth  by 
dredging  and  of  ascertaining  the  feasibility  of  so  maintaining  it. 

The  cut  through  the  reef  to  a  width  of  400  feet  and  depth  of  18  feet 
would  require  the  removal  of  about  37,000  cubic  yards.  In  former 
operations  the  dredging  at  this  point  was  found  to  be  dif&cult  and 
expensive. 

In  the  inner  harbor  the  channel  400  feet  wide  and  18  feet  deep  may 
be  continued  to  the  wharves,  which  would  require  the  removal  of  about 
150,000  cubic  yards.  Along  the  harbor  fronts  to  the  upper  end  of  the 
wharves  the  depth  should  be  increased  to  20  feet.  This  would  require 
the  removal  of  about  400,000  cubic  yards  additional. 

Beyond  the  upper  end  of  the  wharves  the  basin  expands.  Ultimately 
the  extension  of  commerce  and  the  interests  of  the  harbor  will  require 
the  dredging  of  this  portion,  but  as  the  period  is  remote  and  work  not 
now  absolutely  required,  no  account  has  been  taken  of  the  amount 
thereof. 

The  timber  work  of  the  east  jetty,  constructed  over  twenty  years  ago, 
is  worm-eaten  and  badly  decayed.  It  should  be  torn  out  and  replaced 
with  stone.  This  stone  can  be  placed  on  the  inner  slope  after  the  tim- 
ber is  removed.  That  portion  of  the  jetty  can  then  be  brought  to  the 
same  height  and  thickness  as  that  just  within  Deadmans  Island.  The 
total  amount  of  stone  required  for  this  work  is  about  8,000  tons. 

The  estimates  for  dredging  are  made  on  the  basis  of  work  heretofore 
done  at  the  harbor  by  contract,  and  it  is  presumed  that  future  opera- 
tions may  have  to  be  conducted  in  like  manner.  If  a  sufficient  appro- 
priation were  made  to  provide  the  work  with  a  dredging  outfit  the  work 
on  the  bar  and  inner  harbor  could  be  done  at  less  cost  and  the  machine 
would  always  be  on  hand  for  emergencies.  The  cut  through  the  reef 
could  probably  be  better  done  by  contract. 

The  prices  heretofore  paid  for  work  are  about  60  cents  per  yard  for 
sand  and  $2.50  for  reef  material.  In  the  lower  part  of  the  inner  harbor, 
where  there  is  but  a  small  face  to  work  upon,  the  prices  might  be  about 
the  same.  In  the  upper  stretch,  where  the  depth  of  material  is  quite 
considerable  and  the  area  well  protected,  the  prices  should  be  greatly 
reduced,  especially  if  a  liberal  amount  be  appropriated.  The  distance 
of  the  locality  from  any  dredging  center,  and  the  absence  of  shops  for 
repairs,  have  always  aided  in  keeping  the  cost  of  the  work  very  high. 

The  estimated  cost  of  the  entire  work  is: 

Eutrance,  36,000  cubic  yards,  at  60  cents $18,000 

Beef,  37,000  cubic  yards,  at  $2.50 92,500 

Reef  to  wharves,  150,000  cubic  yards,  at  40  cents 60,000 

Between  harbor  lines,  490,000  cubic  yards,  at  30  cents 147, 000 

Stonework,  8,000  tons,  at  $3 24,000 

341,500 
Contingencies,  15  per  cent 51,225 

Total 382,725 
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The  above  estimate  is  presented  with  the  recommendation  that  the 
improvement  of  the  harbor  be  continued  as  indicated,  and  authority  is 
requested  to  have  same  presented  in  the  annual  report. 
Very  re8i>ectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut,  CoL,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


COMMERCIAL  STATISTICS. 

Commercial  Btatiatica  for  the  year  the  improvement  began  {1871), 


Total 


it... 


.tons, 
.feet. 


Inooming. 


100 
66 


225 


25.313 
10,938,336 


Oatgoing. 


160 
65 


225 


9,575 


Staiietics  of  commerce  for  the  year  ending  December  31 ,  1894, 
[Fumifihed  by  the  collector  of  castoma  at  Los  Angeles,  Cal.] 


SttUinfc. 
Total 


Draft,  greatest feet. 

Iferrhandise,  general tons. 

Coal do.. 

feet. 

freight tons. 


Foreign  commerce 
(outer  harbor). 


Incoming. 


1 
12 


13 


18,815 
26 


29,797 
517,000 


Outgoing. 


1 
11 


12 


17,335 


Domestic  commerce. 


Incoming. 


200 
175 


375 


18* 
5,571 


83, 123, 000 
31,168 


Outgoing. 


aoi 

178 


374 


16 
832 


4,185 


The  total  amonnt  of  revenae  collected  at  the  port  during  the  year  ending  Decem- 
ber 31,  1894,  was  $20,467.45. 

The  rates  upon  freights  have  been  reduced  since  the  first  expenditure  for  the 
improvement  of  this  harbor  from  $7.50  to  62^  cents  per  1,000  feet  on  lumber  and 
ihyia  15  to  75  cents  per  ton  on  general  merchandise  from  the  outer  harbor. 

Tons. 

Total  amount  of  freight  entered  and  cleared  in  1871 50, 059 

Total  amonnt  of  freight  entered  and  cleared  in  1894 187,558 


Increase 

No  new  lines  of  transportation  were  established  during  the  year. 


137,499 


RRS. 

IMPROVEMENT  OF  SAN  DIEGO  HARBOR,  CALIFORNIA. 

The  approved  project  for  the  improvement  of  San  Diego  Harbor  con- 
templates the  construction  of  a  jetty  on  Zuninga  Shoal  at  the  entrance 
to  the  harbor,  the  maintenance  of  a  cbannel  2i  feet  in  depth,  at  me^Si 
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low  tide  through  the  middle  ground,  and  the  repair  of  the  dike  built 
across  the  mouth  of  San  Diego  River  to  divert  the  waters  of  that  stream 
into  False  Bay. 

Jetty. — It  is  intended  to  construct  a  jetty  about  7,500  feet  in  length, 
extending  from  Coronado  Island  out  on  Zuninga  Shoal,  with  a  view  of 
gaining  26  feet  at  mean  low  tide  on  the  outer  bar. 

At  the  commencement  of  the  fiscal  year  work  was  being  prosecuted 
under  contract  with  Silas  K.  Smith.  The  contractor  completed  his  work 
July  21  following.  Under  this  contract  the  jetty  was  carried  to  a  total 
length  of  2.472  feet,  being  built  up  to  high  water  for  1,860  feet,  and  to 
low  water  for  612  feet  additional. 

Under  che  appropriation  of  $50,000  made  by  the  river  and  harbor 
act  of  August  17  last,  specifications  were  issued  and  proposals  were 
invited  for  continuing  the  construction  of  the  jetty.  A  contract  was 
entered  into  with  Powell  &  Mitchell,  the  lowest  bidders,  for  work  at 
the  following  prices:  Trestle,  $5  per  linear  foot;  brush  mattresses  in 
place,  at  $1.90  i>er  cubic  yard;  stone,  $2.25  per  long  ton.  Work  under 
this  contract  was  commenced  in  April,  but  owing  to  the  rejection  of 
the  entire  number  of  piles  first  delivered  it  was  not  until  June  that 
work  was  in  active  progress.  At  the  close  of  the  fiscal  year  the  tres- 
tle had  been  advanced  a  further  distance  of  882  feet;  the  jetty  wall  was 
further  completed  to  high  water  for  a  length  of  224  feet,  and  a  founda- 
tion course  laid  for  248  feet  additional.  The  quantities  of  material  used 
in  the  construction  were  714  cubic  yards  of  brush  mattresses  and  2,173 
tons  of  stone. 

During  the  coming  season  work  will  be  continued  to  the  extent  of 
the  available  funds.  The  jetty  will  be  built  up  to  high  water  for  a 
length  of  several  hundred  feet;  a  spur  about  300  feet  long  will  be  built 
on  the  channel  side,  and  the  shore  revetment  will  be  built  up  and 
extended. 

No  effects  of  jetty  extension  have  as  yet  been  noticed  upon  the  bar 
depth,  and  none  are  expected  until  the  work  shall  have  been  extended 
some  considerable  distance  seaward. 

The  jetty  work  executed  under  the  previous  contract  remained  in 
good  condition,  having  withstood  well  the  winter  storms.  A  settlement 
of  about  2  feet  took  place  in  the  shore  revetment  for  a  length  of  about 
400  feet.  Some  local  scour  took  place  beyond  the  end  of  the  jetty. 
When  work  was  suspended  at  the  completion  of  the  Smith  contract,  a 
depth  of  5  to  6  feet  at  mean  low  water  existed  at  and  immediately 
beyond  the  end  of  the  jetty,  and  at  300  yards  farther  seaward  depths 
of  2  to  3  feet  were  found.  On  resuming  work  this  year  a  depth  of 
about  18  feet  was  found  at  the  first  mentioned  locality  and  about  8 
feet  at  the  other.  As  the  jetty  is  extended  seaward  it  is  expected  that 
increased  scour  will  occur,  calling  for  increased  quantities  of  material 
for  the  construction,  and  thereby  necessarily  increasing  the  cost  of 
construction  beyond  that  estimated  for  in  the  original  project.  The 
detiiils  of  the  work  carried  on  during  the  pa«t  year  are  given  in  the 
report  of  Mr.  F.  G.  Turner,  assistant  engineer,  herewith. 

Middle  ground, — The  depth  at  this  locality  remains  about  the  same  as 
previously  reported,  viz,  16J  feet  at  mean  low  tide.  No  work  was  done 
during  the  past  year,  and  none  is  contemplated  until  the  jetty  work 
shall  have  been  extended  seaward  a  sufficient  length  to  cut  off  the 
movement  of  sand  over  Zuninga  Shoal,  and  thereby  permit  dredging 
of  this  shoal  channel  with  some  prospect  of  maintaining  it  in  a  perma- 
nent condition. 

Dike. — This  work  was  completed  in  1876,  and  since  then  small  amounts 
have  been  expended  in  keeping  it  iu  repair. 
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In  January  last  one  of  the  highest  floods  known  occurred  in  San 
Diego  River.    The  northerly  end  of  the  dike  for  a  length  of  about  100 
feet  was  overtopped  for  a  short  time,  and  there  was  sonic  danger  of  the 
river  hreaking  through.    Residents  of  the  vicinity  whose  property  was 
threatened  piled  up  some  sand  bags  on  the  top  of  the  levee  and  secured 
it  fix>in  danger.    At  the  lower  or  southerly  end  of  the  levee  the  river  is 
reported  to  have  come  within  6  inches  of  the  top.    The  berm,  with  its 
stone  protection  at  the  foot  of  the  outer  slope,  along  the  northerly  end 
of  the  levee,  was  excavated  by  the  flood,  and  will  need  repair.    This 
work  will  be  done  before  the  winter  season. 
An  abstract  of  bids  received  for  jetty  construction  is  appended. 
An  appropriation  of  $200,000  is  asked  for  the  fiscal  year  ending  June 
30, 1897. 

The  total  amount  appropriated  for  San  Diego  Harbor  since  1875  is 
$242,500,  as  follows : 

Act  of—  • 

March  3,  1875 $80,000 

March  3,  1879 •. 1,000 

Angnet  11, 1888 1,000 

September  19, 1890 63,500 

July  13,  1892 50,000 

Angcat  17, 1894 50,000 

The   total  amount  expended,  including  outstanding  liabilities,  is 
♦202,577.31. 

This  work  is  in  the  collection  difltrict  of  San  Diego. 

Maney  statfiment, 

July  1,  1894,  balance  unexpended $32,921.65 

Amoaut  appropriated  by  act  of  August  17,  1894 50,000.00 

82,921.65 
Jnn«  30,  1895,  amount  expended  during  fiscal  year 33, 060. 95 

July  1, 1895,  balance  unexpended 49, 860. 70 

Jnly  1, 1895,  outstandiug  liabilities $9,938.01 

July  1,  1895,  amount  covered  by  uncompleted  contracts 35, 404. 99 

45, 343. 00 

Joly  1,  1885,  balance  available 4, 517. 70 

fAmoant  (estimated)  required  for  completion  of  existing  project 234, 400. 00 
Amountthatcun  be  profitably  expended  in  fiscal  year  ending  June  30,1897  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ah9traei  of  hidt  for  coniinuing  operations  on  jetty  at  San  Diego  Harbor,  Califwnia, 
called  for  by  advertisement  of  Norember  SOy  1894^  and  opened  at  11  a.  m.,  January  16, 
1S9S,  hg  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corpn  of  Engineers. 


Spur  and  shore  rovetment. 


So. 


X 


of  bidder. 


250  feet 

doable -track 

trestle. 


3 

4 


I . 

9 
Pi 


s 

C 


640  feet 
decked  Min- 
gle-track 
trestle. 


1.1 

s . 

St* 


100  feet   i        .  iQQ 
"^fnaur'^  cubic  yards 
tr2."k*??es'       ^^^ 
tie. 


mattresses. 


P4 


o 


ct» 


22  2  ■   rs 


Pi 


o 
H 


9 


WUllam  H.  Heidey  . .  |G.  50 11. 025. 00 1^.  75  $3, 080  $5. 75  #920  $2. 20 

•war  1-1^  e  TV-«*^nn.n  J  Three  thousand  dollars.  I  2. 00 

I  TTftldo  s.  waterman  ^    ^  q^.  j  ^^^  ^^.  ^  ^j,|    2. 816|  5. 00|    000 

'  Fowell  Sl  Mitchell. . .  I'hree  thou-sand  dollars. 

JaBi«M  J.  Searles 0. 35|  1, 587. 50  5. 20     3. 328|  5. 75     920 


2.55 
1.00 
2.76 


7, 300  tons  of 
stone. 


$17,812 
21.827 
17, 520 
10,425 
16,000 


s 

^  • 

•  s 

is 

o 
H 


$26, 457. 00 
27.687.00 
25,601.00 
21,515.00 

,  24,02U.M 
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Abstract  of  bids  for  continuing  operations  on  jetty  at  San  Diego  Harbor,  California, 
called  for  by  advertisement  of  Xovember  SO,  1894,  and  op^ed  at  11  a,  m.,  January  16, 
1895,  by  Lieut,  Col,  W,H,  6,  Benyaurd,  Corps  of  Engineers. 


No. 


1 

2 

3 
4 


JSasaa  of  bidder. 


William  H.  Healey 

Waldo  S.Watennan { 

Powells  Mitchell 

Barnes  J .  Searles 


0 

'S  " 
85 


pq 


$18,S43.00 
17. 313. 00 
19, 309. 00 
23.485.00 
20,079.50 


Main  Jetty, 


§ . 

u 


IG.50 
5.00 
7.00 
6.00 
6.35 


1}  cubic 

yarda 

of  bmsb 

mattreaaea. 


$2.20 
2.60 
2.55 
1.90 
2.75 


St 
Ha 


$3.85 
4.55 
4.46 
3.32 
4.81 


t 


15  tona  of 
Btone. 


I 

u 

9 
fk 


S2.44 
2.99 
2.40 
2. 25 
2.20 


H;3 


$36.00 
44.85 
36.00 
33.75 
83.00 


I 

t 

r 


$46.96 
54.40 
47.4 
42. 
44 


0^ 
e  S.a 


394 
318 
406 
558 
454 


REPORT  OF  MR.   F.   C.  TURNKR,  ASSISTAlH'  ENGINKKR. 

Sak  DixgO;  Cal.,  «7iMiie  SO,  1895. 

Colonel:  Work  on  the  San  Diego  Jetty,  under  the  contract  with  S.  R.  Smith,  was 
ended  Jnly  21,  1894.  Under  the  contract  that  jetty  was  carried  to  a  total  length  of 
2,472  feet,  being  built  up  to  high  water  for  1,860  feet,  and  to  about  low  water  for  612. 
In  this  work  the  following  quantities  of  material  were  used,  viz :  2,462^  linear  feet 
of  double-track  railway  trestle,  4,723.2  cubic  yards  of  brush  mattresses,  and  32,134 
gross  tons  of  stone. 

Work  under  contract  with  Powell  &  Mitchell  began  in  April,  1895,  but,  owing  to 
the  rejection  of  tlie  piles  first  delivered  by  reason  of  the  bark  stripping  under  the 
hammer,  it  was  not  actively  prosecuted  until  June  8.  By  the  end  of  the  month,  and 
fiscal  year,  the  trestle  work  had  been  advanced  882.9  feet,  which  is  all  that  will  be 
built  under  this  contract;  the  jetty  wall  completed  to  high  water,  224  feet  farther, 
and  the  foundation  course  248  feet.  The  quantities  of  material  used  were  714.18 
cubic  yards  of  brush  mattresses  and  2,173.19  tons  of  stone. 

The  work  to  be  done  under  this  contract  is  to  extend  the  jetty  abont  880  feet,  to 
build  a  spur  300  feet  long  from  near  the  end  of  the  main  jetty  out  toward  the  channel, 
and  to  extend  the  shore  revetment  about  200  feet  and  raise  it  where  it  has  settled. 

The  methods  of  work  are  the  same  as  those  adopted  last  year,  except  for  the  spar 
and  revetment  work,  where  lighters  will  be  used.  The  stone  is  of  the  kind  nrst 
delivered  by  Mr.  Smith  under  the  last  contract — a  hard,  heavy  so-called  porphyry 
from  the  Sweetwater  Valley.  The  brush  has  come  from  the  San  Luis  Key  River  near 
Oceanside,  but  hereafter  will  be  cut  on  the  Sweetwater  and  Tia  Jnana  rivers  in  order 
to  save  railroad  haul.    It  is  a  good  quality  of  willow,  the  same  as  was  used  last  year. 

Owing  to  the  shortness  of  the  piles  they  could  be  driven  only  for  from  9  to  11  feet  for 
much  or  the  distance.  As  they  were  of  good  size,  and  as  the  mattresses  and  rook  soon 
increase  their  stability,  and  as  they  seemed  amply  strong,  the  average  set  nnder  a 
2,400  hammer  falling  10  feet  being  only  about  1  inch,  the  contractor  was  allowed  to 
make  up  the  deficiencv  of  penetration  by  putting  in  an  extra  pile,  so  that  only  20 
bents  were  driven  with  the  specified  three  piles  each. 

The  piles  in  the  old  work,  which  were'  driven  from  eleven  to  thirteen  months  ago, 
were  chopped  into  without  any  marks  of  the  teredo  being  seen,  and  heavy  cars  of 
rOck  have  been  run  safely  over  them  this  month.  Yesterday,  however,  it  wa^ reported 
to  me  that  a  piece  of  scantling,  apparently  from  the  grillage  of  the  foundation  mat- 
tresses, jarred  up,  perhaps,  by  falling  rock,  had  been  found  on  the  beach  and  waa 
badly  bored. 

The  work  has  withstood  the  winter  excellently,  having  made  little  apparent  settle- 
ment and  there  being  few  gaps  where  the  smaller  stones  had  been  knocked  off  the  top. 
The  revetment  wall,  however,  for  about  400  feet  nearest  the  channel,  sank  about  2 
feet,  apparently  from  the  undermining  of  the  beach  in  front.  The  steel  rails  have 
rusted  considerably,  scales  0.1  inch  thick  coming  off. 

No  change  has  been  reported  in  the  depth  ot  the  channel  across  the  bar  at  the 
entrance  of  the  harbor,  nor  was  any  expected  until  the  jetty  had  been  extended  far- 
ther out.  But  the  local  changes  on  the  shoal  in  the  vicinity  of  the  jetty  have  been 
Terj*^  marked.  A  bank  of  sana  has  formed  along  the  west  or  inside  of  the  jetty  from 
3and  driven  through  or  over  the  rock  wall  by  the  waves  from  the  outsiae,  a  moat 
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mtifying  resnlt,  as  it  tends  to  strengthen  the  wall  and  render  it  tighter.  The  beach 
Ess  bailt  out  farther  at  the  root  of  the  jetty,  so  that  the  low- water  mark  is  out  nearly 
to  the  end  of  the  approach  curve.  This  shore  accretion  extends  eastward  about  2,000 
feet;  bat  about  one-half  mile  farther  east,  and  extending  for  some  miles  below  the 
hotel,  tbere  has  been  a  recession  of  the  shore  line,  caused  by  the  winter  storms.  It 
may  be  proper  to  state  that  this  cutting  can  in  no  way  be  attributed  to  the  construc- 
tion of  the  jetty,  but  is  merely  one  of  the  mutations  ocean  beaches  are  subject  to. 
The  sboals  in  general  have  been  flattened,  the  crests  having  been  lowered  from  6 
inches  to  1  foot  over  large  areas.  The  outer  patch  of  breakers  has  shifted  still  more 
to  the  eastward,  away  from  the  channel,  and  the  inner  one  has  moved  in  the  same 
direction,  nearer  to  the  jetty,  and  both  have  diminished  in  area. 

As  wss  expected,  a  channel  formed  during  the  winter  across  the  end  of  the  jetty. 

The  flood  tide  is  predominant  so  far,  swinging  in  around  the  end  from  the  east  and 

from  along  the  snore,  as  at  San  Pedro,  but  the  ebb  tide  is  getting  stronger  as  we 

push  oat.    Most  of  the  scour,  I  think,  is  done  during  rough  weather,  the  waves 

stirring  up  the  sand  for  the  current  to  carry  in  suspension.    The  strongest  current  I 

haTe  yet  noted  was  about  2  feet  per  second,  a  flood  tide  across  the  jetty.    When  the 

last  pile  was  driven  in  May,  18^,  the  depths  in  front  were  from  5  to  6  feet,  and  at 

300  yards  out,  where  the  trestle  now  is,  only  about  2^  to  3  feet.    At  the  time  of  the 

Borrey  at  the  end  of  the  contract,  July  and  August,  there  was  a  hole  in  front  with  a 

niximam  depth  of  7.8  feet,  shoaling  up  to  about  5  feet  300  yards  out.    On  beginning 

work  this  spring  it  was  found  that  a  channel  had  formed  with  a  depth  of  18  feet  at 

the  end  of  the  jetty  and  of  8  feet  300  yards  out.    The  trestle  was  built  in  water 

from  19  to  8i  feet  deep,  and  the  mattresses  will  probably  be  a  half  foot  deeper.    Over 

this  same  line  the  map  of  the  snrvev  of  1887,  on  which  the  project  was  based,  shows 

depths  of  1  and  2  feet,  in  places  the  sand  being  bare  at  extreme  low  tide.    This 

advance  scour  is  bound  to  occur  to  increasing  extent  as  the  jetty  is  built  out  and 

more  waterway  obstructed,  forcing  a  larger  volume  of  tide  around  the  end.    These 

channels  must  be  filled  up  with  rock  and  brush,  and  greatly  increase  the  estimated 

quantities  of  material  required  for  the  completion  of  the  work.    With  rapid  work  a 

low  foundation  course  could  be  laid  a  long  distance  ahead  before  building  up  the 

wall  and  much  of  this  scour  prevented.    With  small  intermittent  contracts  the 

t^nedo  renders  it  inexpedient  to  run  out  long  lines  of  piling,  so  this  can  not  be  done. 

Hie  magnitude  of  the  work  of  harbor  improvement  of  the  United  States  presumably 

renders  it  inexpedient,  also,  to  finish  up  these  works  in  jingle  contracts,  but  to  do 

so  would  greatly  reduce  the  cost. 

Heretofore  the  aim  has  been  to  keep  the  cross  section  of  the  work  as  light  as 
poeaible,  with  the  idea  that  the  sand  would  fill  up  around  it  and  strengthen  it,  while 
the  position  so  far  back  behind  the  protection  of^  Point  Loma  and  behind  the  shoal 
in  front  greatly  reduced  the  force  of  the  waves  before  they  struck  it.  With  every 
foot  of  advance  the  exposure  becomes  greater  and  will  require  a  stronger  section, 
so  that  this  matter  of  scour  becomes  a  matter  of  serious  moment  f^om  the  standpoint 
of  cost. 

Very  respectfully,  F.  C.  Turner, 

A8$i9tant  Engineer, 

Lieut.  Col.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers  J  U,  S,  A. 


commkrcial  statistics. 
Commercial  statistics  for  the  year  the  improvement  began. 


Tons. 

Entered 201  24,800 

Clctfed , 195  11.647 


Freight. 


The  vesaela,  including  109  steamers,  had  an  aggregate  tonnage  of  122,311  tons. 
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t 

Commercial  Biatuiics  for  th^  year  ending  December  SI,  1S94. 
{Fiirnisbed  by  Mr.  John  C.  Fisher,  collector.] 


VeBMls : 
Steam.. 
Sailing. 

Total 


Tonnage 

Draft,  greatest Teet. 

If  erchandiee.  general tons. 

Coal do... 

Lumber feet. 

Grain tons. 

Herchandiao,*  general,  foreign,  valued  at 


Incoming. 


221 
108 


329 


203,208 

24 

34,927 

88,594 

17,758,(HX) 


$442,400 


Oatgoing. 


218 
103 


321 


197.709 

24 

3,762 


228.000 

8.675 

$195,564 


*  No  record  is  kept  of  the  amount  in  tons  exported  or  imported. 

Amoant  of  reyenae  collected  at  the  port  daring  the  year  ending  December  31, 1894, 
$76,687. 

Tons. 

Total  amount  of  freight  entered  and  cleared  in  1876 36, 456 

Total  amount  of  fVeight  entered  and  cleared  in  1894,  exclusive  of  foreign 
merchandise 158,904 


Increase 122,448 

No  new  lines  of  transportation  were  established  daring  the  year. 


RR6. 
IMPROVEMENT  OF  COLORADO  AND  GILA  RIVERS  AT  YUMA,  ARIZONA. 

The  project  for  this  improvement  contemplated  the  constmction  of  a 
levee,  in  length  about  3,400  feet,  along  the  easterly  boundary  of  Yuma, 
so  as  to  protect  that  town  from  the  floods  of  the  Gila  River. 

The  levee  was  completed  in  January,  1893.  It  is  now  in  good  condi- 
tion and  no  further  work  is  contemplated. 

The  total  amonnt  appropriated  for  this  improvment  was  $10,000,  and 
the  total  amount  expended  was  $9,781.75. 

Money  statement, 

July  1,  1894,  halance  unexpended $359.91 

June  30,  1895,  amount  expended  during  fiscal  year / 141. 66 

July  1,  1895,  halance  unexpended 218.25 


RR7. 

PRELIMINARY  EXAMINATION  OF  HARBOR  OF  EL  MORO,  CALIFORNIA. 
[Printed  in  House  Ex.  Doc.  No.  198,  Fifty  third  Congress,  third  aession.] 

Office  of  the  Chief  of  Engineers^ 

United  States  Army, 
WoHhingtony  JD.  C,  January  8j  1895, 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 

dated  December  29, 1894,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 

EngineerSf  giving  results  of  a  prelimiuary  examination  of  harbor  at 
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El  Merc,  Cal.,  made  in  accordance  with  the  directions  of  the  river  and 
harbor  act  of  Auj^st  17, 1894. 

It  is  the  opinion  of  Colonel  Benyaurd,  in  which  I  concur,  that  £1 
Moro  Harbor  is  worthy  of  improvement  by  the  General  Government. 

A  survey  of  the  locality  it  is  estimated  will  cost  $200. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 
San  FranciscOj  Cal,j  December  J29y  1804. 

Genbral:  I  have  the  honor  to  present  the  following  report  upon 
the  preliminary  examination  of  harbor  of  El  Moro,  provided  for  in  the 
riyer  and  harbor  act  of  August  17  last. 

The  harbor  is  situated  about  the  middle  of  the  coast  boundary  of 
San  Lais  Obispo  County,  and  distant  southward  from  the  Bay  of  San 
Francisco  about  200  miles,  and  20  miles  to  the  northward  of  Port  Har- 
ford, where  a  breakwater  is  now  in  course  of  construction  by  the  Gen- 
eral Government. 

The  basin  which  forms  the  harbor  is  about  four  miles  in  length,  with 
its  axis  lying  nearly  north  and  south,  and  is  separated  from  the  ocean 
by  a  strip  of  sand  beach.  The  width  of  the  estuary  will  average  some- 
what less  than  a  liiile,  giving  a  high-water  area  of  about  2,2i30  acres. 
At  the  northerly  end  of  the  harbor  two  channels — to  the  northward  and 
soathward  of  "The  Morro,''  a  huge  granitic  rock  lying  directly  in  the 
entrance — lead  to  the  interior  basin.  These  two  channels  are  subject  to 
considerable  variations;  when  one  is  at  its  maximum  width  and  depth 
the  other  is  at  its  minimum,  but  generally  the  northerly  channel  has 
been  found  to  be  the  better  under  the  ordinary  conditions  prevailing. 
The  southerly  channel  opens  up  to  the  southward,  and  is  exposed  to 
the  southerly  winter  gales  that  ]>revail,  and  is,  therefore,  usually  better 
in  summer  than  in  winter.  In  like  manner  the  sand  spit  on  the  north 
side  of  the  northerly  channel  changes  with  the  season ;  in  the  spring 
of  the  year  when  the  northwest  winds  are  strong  it  crowds  down  and 
extends  toward  Pillar  Kock,  narrowing  the  channel.  As  the  winds 
moderate  in  summer  the  channel  widens  with  the  good  weather  until 
in  September  it  is  about  twice  as  wide  as  in  April  and  May. 

A  survey  of  the  harbor  designated  as  Estero  Bay  was  made  under 
the  direction  of  Col.  G.  H.  Mendell,  Cor])s  of  Engineers,  in  1873.  It 
was  found  that  vessels  drawing  7  feet  could  enter  at  low  water  by  one 
ehanuel  or  the  other.  The  average  rise  of  tide  was  about  4  feet,  so 
that  vessels  drawing  11  feet  could  enter  at  that  stage.  Once  over  the 
bar  a  good  channel  of  12  feet  at  mean  low  tide  could  be  carried  to  the 
wharf,  about  a  mile  from  the  rock,  and  beyond  that  i)Oint  extending 
f<»r  nearly  2  miles  a  channel  of  8  feet  was  found.  My  recent  examina- 
tion showed  the  conditions  existing  in  the  inner  basin  have  undergone 
some  change.  The  tidal  basin  appears  to  be  shoaling,  but  to  what 
extent  can  not  be  stated.  Some  of  the  causes  are  probably  due  to  the 
waj«h  from  the  shores  of  the  bay,  from  ^^and  blown  into  the  basin, 
from  breaks  that  have  occurred  in  the  8tri[)  of  sand  beach,  and  in  addi. 
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tion  there  are  several  small  creeks  that  empty  iuto  the  bay,  whose 
bottom  lands,  once  covered  with  brush  and  sod,  are  now  cultivated, 
and  every  flood  brings  soil  into  the  bay. 

For  the  past  four  years  material  for  the  breakwater  at  San  Luis  Obispo 
Harbor  has  been  obtained  from  the  inner  side  of  Morro  Rock,  near  the 
junction  of  the  two  channels.  All  the  vessels  were  taken  through  the 
northerly  channel,  and  at  times  as  great  a  draft  as  12  feet  could  be  car- 
ried to  the  quarry  wharf.  There  seems  to  be  no  reason  why  steam 
vessels  drawing  10  or  11  feet  might  not  now  enter  at  ordinary  high 
water.  There  is  a  rock  in  tlie  northerly  channel  lying  close  to  Morro 
Eoc!k  which  is  somewhat  of  an  obstruction,  but  it  can  be  avoided  by 
steam  vessels.  Sailing  vessels  would  find  it  difficult  to  beat  into  the 
harbor,  owing  to  the  narrow  channel.  At  the  wharf  a  change  is  found 
to  have  occurred,  and  where  on  the  old  survey  depths  of  12  feet  and 
over  at  mean  low  tide  were  found,  vessels  would  now  only  be  able  to 
unload  at  high  water.  It  is  possible,  however,  with  moderate  expense, 
to  change  the  location  of  this  wharf  so  as  to  always  have  sufficient 
depth  along  its  front  line. 

The  variation  in  the  width  and  depth  of  the  two  channels — that  is, 
when  one  deteriorates  the  other  becomes  better — suggested  the  nature 
of  the  improvement  that  should  be  made,  which  was  to  close  one 
channel  permanently.  With  this  view,  as  the  result  of  the  former 
survey,  it  was  recommended  that  the  south  channel  be  closed  by  a 
dike  extending  from  Morro  Rock  to  the  shore  opposite.  *  •  ♦  No 
work  was  ever  done,  as  no  appropriation  was  made  for  the  purpose. 

As  regards  the  commerce,  Moro  is  a  little  village  con  taming  two 
stores  and  a  few  dwelling  houses.  In  addition  to  the  ordinary  supplies 
needed  for  the  immediate  neighborhood,  lumber  is  the  principal  import, 
three  or  four  lumber  schooners  arriving  and  departing  each  year.  A 
few  years  ago  grain  and  dairy  produce  found  an  outlet  at  Moro,  but 
now  nearly  all  the  shipments  of  this  character  are  made  from  Cayucos, 
a  coast  landing  6  miles  to  the  northward,  which  point  is  reached  by 
the  steamers  of  the  Pacific  Coast  Steamship  Company.  At  the  south- 
erly end  of  the  bay  the  town  of  El  Moro  has  been  laid  out,  under  the 
auspices  of  the  El  Moro  Improvement  Company,  but  no  great  advance 
has  been  made  in  the  settlement  of  the  place. 

The  land  adjacent  to  and  bordering  the  bay  is  rich  and  adapted  tcT 
agricultural  and  grazing  purposes,  but  is  held  In  quite  large  tracts.  It 
is  represented  that  this  will  soon  be  divided  into  small  farms,  which 
will  invite  immigration,  and  with  the  cultivation  that  will  ensue  the 
commercial  necessities  of  El  Moro  Harbor  will  be  greatly  increased. 
The  same  condition  of  affairs  existed  at  the  time  of  the  former  survey, 
and  the  same  argument  for  the  improvement  was  then  advanced,  but 
in  the  twenty  years  that  have  elapsed  there  appears  to  have  been  but 
little  change  in  the  surroundings.  Since  the  date  of  the  former  survey 
the  General  Government  has  undertaken  the  improvement  of  San  Luis 
Obispo  Harbor,  20  miles  to  the  southward;  railroad  lines  have  been 
projected  into  the  neighboring  territory,  and  a  landing  for  steamers 
has  been  made  at  Cayucos,  G  miles  to  the  northward.  The  territory 
that  would  now  mainly  rely  upon  El  Moro  for  shipment  has,  therefore, 
a  limited  area.  There  is  no  doubt  that  were  this  territory  divided  into 
small  farms,  settlement  would  be  induced  and  a  considerable  amount 
of  grain  and  dairy  products  could  be  raised  for  shipment.  Consider- 
ing the  small  amount  of  money  that  has  been  estimated  for  the  work, 
it  would  be  good  policy  in  that  event  for  the  Government  to  undertake 
the  improvement^  but  I  consider  that  the  settlement  of  the  country  and 
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production  of  articles  for  shipment  should  to  some  extent  precede  the 
appropriation  for  the  work. 

Simply  considering  the  commercial  necessities  alone  I  do  not  think 
the  improvement  of  the  harbor  of  £1  Moro  should  be  undertaken,  but 
there  is  another  feature  to  be  considered,  and  that  is  the  improvement 
of  the  channel  way  in  connection  with  the  work  now  being  uudertaken  by 
the  Government  for  the  harbor  of  San  Luis  Obispo.    Examinations  of 
the  country  around  Port  Harford  (San  Luis  Obispo  Harbor)  have  failed 
to  find  any  rock  of  suitable  quality  or  in  sufficient  quantity  to  fill  any 
of  the  contracts  for  the  work.    It  is  only  at  Moro  that  the  necessary 
quantity  can  be  found,  and  it  is  believed  that  all  contracts  in  future 
must  be  filled  from  this  place.    Morro  Kock  rises  to  a  height  of  580  feet, 
is  about  1,800  by  1,700  feet  at  the  base,  and  contains  many  million  cubic 
yards  of  material.    The  main  difficulty  the  contractors  have  to  deal 
with  is  getting  in  and  out  of  Moro  Bay  at  favorable  stagels  of  tide,  and 
considerable  loss  of  time  is  experienced  in  the  undertakiug.    Once  out- 
side with  the  loaded  barges,  transportation  to  Port  Harford  is  a  simple 
matter.    Necessarily,  this  factor  is  considered  in  making  up  the  pro- 
posals, and  it  is  believed  that  a  reduction  in  contract  price  could  be 
obtained  were  the  difficulties  of  navigation  removed  or  rendered  easier. 
As  many  thousand  tons  of  rock  will  be  yet  required  to  complete  the 
breakwater,  extending  the  period  of  construction  over  a  number  of 
years,  it  might  be  deemed  advisable  for  the  Government  to  undertake 
the  improvement  for  this  purpose  alone.    It  might  not  be  necessary  to 
carry  the  dike  closing  the  south  channel  to  the  full  height  as  originally 
projected,  but  this  could  be  determined  after  a  reconsideration  of  the 
project.    At  the  same  time  the  work  could  be  done  in  an  economical 
manner  in  connection  with  the  Port  Harford  construction,  the  work  not 
requiring  any  more  of  a  quarry  outfit  than  that  needed  for  that  work 
alone.     With  the  execution  of  this  work  the  development  of  the  adja- 
cent country  might  be  hastened  and  the  benefits  that  would  be  derived 
more  than  compensate  the  Government  for  the  outlay.    With  this  view 
and  to  the  extent  of  the  work  indicated,  I  consider  El  Moro  Harbor 
worthy  of  improvement  by  the  General  Government.    The  cost  of  a 
survey  of  the  locality  will  not  exceed  $200. 

Very  respectfully,  your  obedient  servant, 

,,  "  W.  H.  H.  Benyaubd, 

Lieut.  Col,  J  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


R  R  8. 

PREUMINARY  EXAMINATION  OF  SAN  RAFAEL  CREEK,  CALIFORNIA.. 
[Printed  in  House  Ex.  Doc.  No.  126,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  .D,  C,  December  13^  1894, 

Sib  :  I  bave  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  December  5, 1894,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  San  Rafael 
Creek,  California,  made  to  comply  with  requirements  of  the  river  and 
harbor  act  of  August  17, 1894. 
BNG  96 206 
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Colonel  Benyaard  reports  that,  in  bis  opinion,  San  Rafael  Greek  is 
not  worthy  of  improvement  by  the  Government,  and  in  this  opinion  I 
Goncor. 

Very  respectfully^  yoar  obedient  servant, 

Thos*  Lincoln  Casey, 
Brig.  Gen,^  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  op  lieut.  ool.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

San  FranciscOy  CaLj  Decetnber  5,  1894. 

General:  I  have  the  honor  to  present  the  following  report  on  the 
preliminary  examination  of  San  Rafael  Creek,  as  provided  for  in  the 
river  and  harbor  act  of  August  17, 1894. 

San  Rafael  Creek  empties  into  the  bay  of  San  Francisco,  about  mid- 
way between  points  San  Quentin  and  San  Pedro,  on  the  westerly  side  of 
the  bay  and  distant  from  the  ferry  landings  at  San  Francisco  about  15 
miles.  Navigation  is  possible  only  at  a  high  stage  of  tide,  as  at  low  tide 
the  creek  itself  and  the  shoal  outside  are  bare.  The  vessels  that  engage 
in  the  trade  are  flat-bottomed  sailing  vessels,  averaging  probably  50  tons 
burden. 

An  examination  of  this  creek  was  made  in  conformity  with  the  river 
and  harbor  act  of  September  19, 1890,  and  the  report  thereon  will  be 
found  in  that  of  the  Chief  of  Engineers,  United  States  Army,  for  1891, 
page  2963. 

Since  the  date  of  that  examination  parties  interested  in  adjacent 
lands  have  excavated  a  canal  from  the  lower  landing  to  a  point  3,600 
feet  nearer  the  town.  This  canal  was  about  52  feet  on  top,  with  side 
slopes  of  one  on  one,  and  was  excavated  to  a  depth  of  1  foot  below  low 
tide.    The  objects  of  this  improvement  were — 

First.  To  permit  navigation  up  to  the  town  by  the  class  of  vessels 
above  mentioned,  instead  of  landing  at  the  old  embarcadero,  three- 
fourths  of  a  mile  below. 

Second.  To  facilitate  the  flood  discharge  of  a  fresh-water  creek  pass- 
ing through  the  town,  and  which  x)eriodically  overflowed  the  low-lying 
portion. 

Third.  To  reclaim  the  marsh  land  on  either  side  of  the  canal. 

The  latter  two  features  are  probably  the  most  important  objects 
sought  for  by  the  improvement. 

From  the  present  head  of  navigation  as  made  by  the  canal  to  the  shore 
of  the  bay  the  distance  is  about  3  miles.  The  width  in  the  upper 
reaches  of  the  creek  is  from  40  to  60  feet,  increasing  slightly  as  the  mouth 
is  reached.  The  banks  are  low  and  marshy  and  mostly  covered  at  high 
spring  tides.  Beyond  the  mouth  there  is  an  extensive  mud  flat,  through 
which  at  low  tide  there  is  only  the  indication  of  a  channel,  and  a  depth 
of  only  6  feet  is  gained  at  a  distance  of  about  1^  miles  from  shore. 
When  navigation  is  possible,  there  is  a  better  channel  in  the  creek 
proper  than  through  the  flat. 

Any  permanent  improvement  of  the  creek  would  necessitate  the 
widening  and  deepening  of  the  creek  and  the  dredging  and  maintenance 
not  only  of  that  channel,  but  also  of  a  channel  through  the  flat.  This 
improvement  would  necessitate  the  formation  of  a  tidal  basin  inside  and 
the  construction  of  training  walls  outside,  as  without  these  auxiliary 
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works  the  forces  that  now  operate  to  cause  the  shoaling  would  soon 
obbterate  any  channel  dredged  through  the  flat. 

As  to  the  oommerce,  there  is  nothing  exported  from  San  Kafael,  nor 
is  it  likely  that  any  great  change  for  the  better  in  this  respect  would 
result  were  the  improvement  made.  The  imports  consist  of  lumber, 
coal,  sand,  lime,  and  like  bulky  freight.  There  is  apparently  no  great 
variation  in  amount  from  that  stated  in  the  former  report.  The  impro ve- 
meot  of  the  creek  would  necessarily  benefit  this  commerce,  and  would 
likewise  be  of  great  advantage  to  the  adjacent  marsh  lands,  but  the 
works  that  would  need  to  be  constructed  ito  attain  the  result  would  be 
extensive  and  costly,  and,  in  my  opinion,  incommensurate  with  the 
advantages  to  commerce  that  would  be  derived  by  their  constriictioii. 
For  this  reason  I  am  of  the  opinion  that  San  Eafael  Greek  is  not  worthy 
of  improvement  by  the  Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut  CoLy  Corps  of  Engineers, 

:.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


RR  g. 

PRELIMINABY  EXAMINATION  OF  SUISUN  CREEK,  CALIFORNIA,  WITH  A 

VIEW^  TO  IMPROVEMENT  OF  CHANNEL. 

[Printed  Id  Hotue  Ex.  Doc.  No.  205,  Fifty  third  Congross.  third  scflsion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  I).  6\,  January  11,  1895. 

Snt:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  5, 1895,  by  Lieut.  Col.  W.  H.  H.  Beuyaoi'd,  Corps  of  Engi- 
neers, upon  the  preliminary  examination  of  Suisun  Creek,  California, 
"with  a  view  to  improvement  of  channel,"  made  to  comply  with  the 
IMwisions  of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Colonel  Benyaurd,  in  which  I  concur,  that  Suisun 
Creek  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.^  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


rspobt  of  lieut.  col.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  CaL,  January  5, 1895. 

OsmBAL:  I  have  the  honor  to  inclose  herewith  a  report  upon  the 
preliminary  examination  of  Suisun  Creek,  California,  with  a  view  to 
the  improvement  of  channel,  made  under  my  direction  by  Lieut.  Charles 
L.  Potter,  Corps  of  Engineers,  in  pui-suance  of  requirements  of  the 
river  and  harbor  act  of  August  17, 1894. 

Saisun  Creek  is  a  tidal  inlet  from  Suisun  Bay,  and  is  in  length  about 
18  miles.    It  is  navigable  by  a  class  of  small  flat- bottomed  salVmg  Ne^- 
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sels  not  exceeding  probably  80  tons  burden,  which  carry  coal,  lumber, 
and  like  bulky  freight  for  local  consumption  at  8uisun,  and  by  which 
hay  and  wheat  are  exported  on  return  trips.  The  amount  of  the  com- 
merce could  not  be  ascertained,  though  repeated  efforts  were  made  to 
obtain  it  from  those  whp  appeared  interested  in  the  improvement. 

The  class  of  vessels  engaged  in  the  trade  draw  about  2^  feet  light,  and 
from  5  to  6  feet  when  fully  loaded.  From  the  report  of  Lieutenant 
Potter  it  will  be  seen  that  a  depth  of  6  feet  at  half  tide  can  be  carried 
from  the  bay  to  the  reach  in  front  of  the  wharves,  and  except  at  a  small 
bar  about  2  miles  below  town  the  same  depth  can  be  had  at  low  tide. 
It  appears  that  this  depth  is  sufficient  for  the  class  of  vessels  and  for 
the  commerce  of  Suisun,  and  therefore  no  further  improvement  is 
thought  desirable  to  be  undertaken  at  the  present  time.  I  concur  in 
the  opinion  of  Lieutenant  Potter  that  Suisun  Greek  is  not  worthy  of 
improvement  by  the  General  Government, 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut  CoLy  Corps  of  Engineers. 
Brig  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U,  8,  A. 


REPORT  OF  LIEUT.   CHAS.   L.  POTTER,  CORPS  OF  ENOINEERS. 

United  States  Enginker  OFFicSy 

San  Francisco f  Cah,  Deoemher  iSi,  1894, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  preliminary  examina- 
tion of  Suisun  Creek)  made  in  compliance  with  yonr  lett-er  of  December  5, 1894. 

I  visited  the  town  of  Suisun  and  interviewed  the  ptirties  most  interested  in  the 
improvement,  and  the  representative  men  of  the  place,  including  two  members  of 
the  town  council. 

The  principal  commerce  of  the  place  is :  Exports— wheat,  hay,  and  fruit ;  and 
imports — coal  and  lumber. 

No  information  was  to  be  obtained  as  to  the  amounts  of  these  shipped  annually. 
Your  If'tter  to  the  postmaster  had  been  given  to  the  town  council,  and  they  had  neg- 
lected to^  attend  to  the  matter.  They  promised  to  get  up  the  statistics  at  once  and 
furnish  the  information  in  time  for  your  report. 

The  wheat  and  bay  are  shipped  by  sailing  scows  drawing  from  3  to  5  feet  when 
loaded.  The  majority  of  the  fruit  is  shipped  directly  east  by  rail.  The  coal  and 
lumber  are  brought  in  by  sailing  scows. 

The  creek  is  about  18  miles  long  from  the  town  to  the  mouth,  and  does  not 
extend  above  the  town,  being  entirely  tidal  water.  I  went  abou^- 11  miles  down  the 
creek  to  a  point  below  the  highest  point  reached  by  the  Coast  Survey  charts,  and 
these  charts  give  a  better  idea  of  the  creek  below  than  I  could  have  obtained. 

From  this  point  to  the  town  I  took  a  sounding  every  minute,  and  found  a  depth  of 
from  3  to  6  fathoms  up  to  a  point  about  2  miles  from  town,  where  a  bar  is  found  on 
which  there  was  only  1^  fathoms.  After  passing  this  bar  the  sounding  showed  2 
fathoms  up  to  the  last  reach  aloug  which  the  wharves  lie,  and  in  this  reach  there 
was  only  1  fathom.  All  of  these  soundings  were  made  in  the  last  hour  of  the 
flood  and  the  first  hour  of  the  ebb  tide,  or  practically  at  high  water. 

The  Coast  Survey  charts  show  a  depth  of  over  4  fathoms  at  high  tide  from  the 
point  where  I  made  the  first  sounding  to  the  bay,  except  on  the  bar  at  the  mouth, 
where  there  is  a  depth  of  only  2^  fathoms  at  high  tide.  The  creek  is  wide  enough 
to  permit  scows  to  beat  up  it  against  the  wind. 

The  rise  of  ordinary  tides  is  about  6  feet,  and  hence  it  will  be  seen  that  a  depth  of 
6  feet  at  half  tide  can  be  had  from  the  bay  to  the  reach  in  front  of  the  wharves; 
and,  except  across  this  small  bar  mentioned  above,  the  same  depth  can  be  had  at 
low  tide.     A  depth  of  6  feet  will  accommodate  all  scows  and  flat-bottomed  steamers. 

It  appears  that  the  scows  are  able  to  handle  all  commerce  at  present  going  by  the 
creek,  and  without  much  inconvenience,  taking  advantage  of  high  tide  to  get  to 
the  wharves  and  away  again,  and  the  largest  of  them  to  cross  this  small  bar. 

The  people  of  the  town  have  two  reasons  for  wishing  the  improvement: 

1.  To  allow  coasting  schooners  to  come  directly  in  with  coal  and  lumber,  and — 
2.  To  have  steamers  making  rf  gular  trips,  claiming,  as  a  result,  that  a  large  part 
ol  the  fruit  ahipment  would  tneu  go  that  "wa^  to  t\x«  decided  benefit  of  the  growers.' 
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The  answer  to  the  first  proposition  can  not  well  be  made  until  statistics  are  far- 
nisbed  showing  the  amount  of  coal  and  lumber  imported  annually. 

In  answer  to  the  second,  it  seems  that  there  have  already  been  three  attempts 
made  to  run  steamers  on  the  creek,  and  in  each  case  the  railroa^l  has  either  bou};ht 
oni  the  companies  or  have  put  down  the  rates  from  Vacaville  and  places  above  to 
rach  a  point  that  the  steamers  could  not  pay  expenses. 

The  material  in  front  of  the  wharves  is  a  soft  mud,  and  all  parties  acquainted 
with  the  creek  in  the  past  say  that  when  steamers  did  run  there  was  no  difficulty,  as 
they  Btirred  np  the  mud  and  it  was  carried  away,  leaving  a  depth  sufficient  for  their 
porpoees. 

Tnere  are  three  landings  on  the  waterfront,  the  lowest  one  being  used  for  the  ship- 
ment of  hay  and  grain,  the  middle  one  for  the  same  purpose  and  also  as  a  general 
laodinii;  for  steamers  and  other  craft,  while  the  upper  one  is  the  landing  for  a  lumber 
^ard  only.  The  two  lower  ones  are  ouly  about  IGK)  yards  apart,  while  the  upper  one 
IS  probably  200  yards  above  the  middle  one.  Any  improvement  above  the  middle 
landin^^  would  affect  only  the  lumber  yard. 

The  owner  of  the  middle  landing,  the  one  most  generally  used,  says  the  creek  is 
good  enough  for  all  purposes  at  the  present  time. 

Unless  the  statistics,  when  furnished,  should  show  some  good  reasou  why  the 
improvement  should  be  made,  I  do  not  consider  Suisun  Creek  worthy  of  improvement 
by  the  General  Government  at  the  present  time. 

Yery  respect  fully,  your  obedient  servant,  Chas.  L.  Potter, 


First  Lieut,  of  Engineers, 


Lient.  Col.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers, 


R  R  lo. 


PRELIMINARY  EXAMINATION  OF  NAPA  RIVER,  CALIFORNIA,  BETWEEN 
NORTH  AND  SOUTH  VALLEJO,  WITH  A  VIEW  OF  IxMPROVEMENT  AND 
CONFINEMENT  OP  CURRENT  TO  KEEP  CHANNEL  OPEN. 

LPrinted  in  Hoiue  Ex.  Boo.  No.  127,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washirigton^  D.  C,  December  13,  1894. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  5,  1894,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
EDglneers,  giving  results  of  a  preliminary  examination  of  Napa  River, 
Califomia,  between  North  and  South  Vallejo, "  with  a  view  of  improve- 
ment and  confinement  of  current  to  keep  channel  opeii,"  made  in 
accordance  with  provisions  of  the  river  and  harbor  act  of  August  17, 
1894. 

Colonel  Benyaurd  reports  that  he  is  of  opinion  that  Napa  River  at 
this  point,  or  Mare  Island  Strait,  as  it  is  properly  called,  is  worthy  of 
improvement  by  the  General  Government.  I  concur  in  the  opinion 
expressed  by  Colonel  Benyaurd. 

The  cost  of  a  survey  and  incidental  expenses  will  not  exceed  $400. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

Hon.  I>.  S-  Lamont, 

Secretary  of  War. 
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United  States  Engineer  Office,  i 

San  FranciscOj  Oal.j  December  5, 1894.    \ 

General  :  I  have  tbe  honor  to  present  the  following  xei>ort  aiK>n  the 
preliminary  examination  of  ''Napa  E4ver  between  ]North  and  SouUi 
Vallejo,  with  a  view  of  improvement  and  confinement  of  current  to  keep 
channel  open/'  as  provided  for  in  the  river  and  harbor  act  of  Angast 
17  last. 

The  stretch  of  river  in  question  is  known  as  Mare  Island  Strait,  and 
connects  Napa  Creek  with  the  Straits  of  Karquinez,  which  latter  affords 
communication  with  the  Bay  of  San  Francisco.  In  length  it  is  about 
3i  miles.  The  westerly  bank  of  the  strait  is  occupied  exclusively  by  the 
Mare  Island  pavy  establishment,  while  on  the  easterly  side  are  located 
the  towns  of  North  Vallejo,  Vallejo,  and  South  Vallejo. 

Approaching  Mare  Island  Strait  from  Karquinez  Straits,  a  good 
depth  of  water  obtains  for  all  purposes  of  navigation.  At  the  entrance 
the  width  between  high-water  shore  lines  is  above  1,250  feet,  with  a 
channel  depth  of  fully  5  fathoms,  'the  width  gradually  increases  as  we 
approach  Vallejo,  again  narrows  between  the  Vallejo  landing  and  that 
of  the  navy-yard,  and  increases  again  at  the  northerly  limit  of  the 
strait  opi)osite  North  Vallejo.  At  the  wide  parts  extensive  mud  flats 
occur,  which  are  bare  at  low  water,  and  we  find  considerable  reduction 
in  channel  depths.  These  mud  flats  have  greatly  increased  in  height 
in  late  years  and  have  encroached  upon  the  low-water  channel  way, 
but  as  no  survey  has  been  made  of  the  locality  since  1876,  except  one 
at  the  upper  limit  of  the  navy-yard,  no  comparison  can  be  made  that 
will  give  the  extent  of  the  changes  that  have  occurred. 

There  is  a  good  dei>th  and  width  of  channel  for  all  navigation  except 
through  a  stretch  extending  from  Vallejo  to  South  Vallejo,  in  length 
about  four-fifths  of  a  mile.  About  in  the  middle  of  this  stretch,  oppo- 
site the  dividing  line  between  the  two  towns  and  directly  in  midchan- 
nel,  there  is  a  rocky  shoal  known  as  Commission  Bock,  which  is  bare  at 
low  water.  There  is  good  water  on  the  westerly  or  navy-yard  side  of 
it,  where "3J  fathoms  can  be  carried.  The  channel  on  the  easterly  side 
has  been  shoaling  for  years,  and  there  is  a  long  tail  of  rock  stretching 
to  the  southeast.  Within  the  3-fathom  curve  the  length  of  this  shoal 
is  about  one-fourth  of  a  mile,  with  a  width  across  at  the  location  of  the 
beacon  of  about  550  feet.  The  ruling  depth  through  the  stretch  in 
question  is  about  3^  fathoms  at  mean  low  tide.  In  my  opinion,  this 
depth  is  not  as  great  as  should  be  desired  for  the  purposes  of  a  naval 
establishment  like  that  at  Mare  Island,  not  only  for  the  larger  ships  of 
the  Navy,  but  likewise  for  vessels  of  supply.  It  was  stated  to  me  at 
the  time  of  the  examination  that  a  ship  loaded  with  coal  intended  for 
the  navy-yard  was  compelled  to  discharge  a  portion  of  her  e^rgo  at 
San  Francisco,  as  the  draft  was  too  great  to  approach  the  yard. 

Coiisidering  the  above  facts  in  the  case,  and  that  the  importance  of 
the  naval  establishment  at  Mare  Island  demands  a  channel  free  from  all 
obstructions  and  of  sufficient  depth  for  all  classes  of  ships,  I  am  of  the 
opinion  that  Napa  River  at  this  point,  or  Mare  Island  Strait,  as  it  is 
properly  called,  is  worthy  of  improvement  by  the  General  Government. 
The  cost  of  a  survey  and  incidental  expenses  will  not  exceed  $400. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut,  CoL,  Corps  of  Engineers. 

Brig.  Geu.  Thomas  L.  Casey, 

CAie/  of  Engineers^  U.  S.  A. 
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R  R  II. 

ESTABLISHMENT   OF  HABBOB   LINES  AT  WILMINGTON  HABBOB, 

CALIPOBNIA. 

San  Fbancisco,  Oal.,  April  30, 1895. 

GSNEBAL :  TJnder  date  of  July  18, 1891,  a  Board  of  Engineer  Officers, 
consisting  of  Col.  O.  H.  Mendell,  Msy.  W.  H.  Heuer,  and  myself,  ren- 
dered a  report  recommending  for  adoption  certain  pierhead  and  balk- 
head  lines  at  Wilmington  Harbor,  California.  On  Jnly  8,  1892,  the 
Board  submitted  a  supplementary  report  recommending  the  extension 
of  the  lines  on  the  easterly  side  of  the  harbor  to  cover  the  front  of  the 
property  of  the  Los  Angeles  Terminal  Railway  Company  on  Rattlesnake 
Island.  The  lines  as  Md  out  received  the  approval  of  the  Secretary 
of  War. 

The  map,  as  submitted,  and  upon  which  the  lines  were  laid  out,  was 
from  a  survey  made  for  the  purpose  by  Lieutenant  Meyler.  Upon  lay- 
ing out  the  lines  at  first  it  was  found  that  the  map  did  not  agree  with 
others  on  file  in  the  office  and  which  had  always  been  accepted  as  cor- 
rect. Lieutenant  Meyler  went  over  his  work  again  and  reported  his 
sorvey  as  practically  correct. 

Surveys  of  a  more  recent  date,  made  under  my  direction,  and  others 
by  the  Terminal  Railway  Company  in  connection  with  the  wharf  front, 
confirm  the  incorrectness  of  Lieutenant  Meyler's  survey  in  certain  por- 
tions of  the  upi)er  basin ;  the  width  across  is  somewhat  greater  than  as 
determined  by  him.  The  construction  of  the  wharves  had  not  pro- 
gressed very  far  when  the  errors  were  discovered,  so  that  the  terminal 
company  was  directed  to  keep  the  wharf  frout  on  what  would  be  con- 
sidered correct  harbor  lines  when  duly  established. 

I  have  caused  a  new  map  to  be  made,  and  have  laid  down  upon  it 
certain  lines  which  are  recommended  for  new  harbor  lines  in  place  of 
tiiose  already  accepted  and  approved.  Additional  lines  have  also  been 
laid  out  in  front  of  Smiths  Island.  This  is  done  from  the  fact  that  the 
San  Pedro  Lumber  Company^  owning  the  water  front  of  the  island,  has 
applied  to  the  county  supervisors  for  a  wharf  franchise.  There  is  not 
sufficient  depth  of  water  along  this  front  for  the  purposes  of  the  com- 
pany, and  there  is  no  prospect  of  any  work  being  done  in  the  near 
Aiture  to  increase  it  unless  the  company  does  it;  still  as  a  franchise  will 
be  granted,  it  has  been  deemed  better  to  extend  the  harbor  lines  to 
cover  the  property  in  question.  The  following  is  a  complete  descrip- 
tion of  the  proposed  harbor  lines  for  Wilmington  Harbor,  California: 

WESTEBLY  SIDE  OF  HABBOB. 

PIE&U&4J>  LUYE. 

In  front  of  Smiths  Island, — ^Beginning  at  a  point  in  the  center  of  the 
main  track  of  the  Southern  Pacific  Bailroad  Company  and  on  the  top 
edge  of  the  abutment  of  the  railroad  trestle  at  the  northerly  side  of 
Smiths  Island:  thence  to  a  point  50  feet  therefrom  and  on  aline  at  right 
angles  to  saia  track  at  the  point  of  beginning;  thence  to  a  point  dis- 
tant 290  feet  from  center  of  said  track  and  on  a  line  at  right  angles  to 
said  track  at  a  point  200  feet  southerly  from  the  point  of  beginning; 
thence  parallel  to  the  said  track  to  a  point  on  a  line  at  right  angles  to 
tbe  railroad  track  at  a  point  16  feet  south  of  the  top  edge  of  the  abut- 
ment of  the  trestle  at  the  southerly  end  of  Smiths  Island ;  thence  to  the 
point  16  feet  south  of  the  top  edge  of  the  abutment  of  the  trestle  and 
m  the  center  of  the  track. 
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From  the  line  last  mentioned  a  gap  will  be  left  for  the  channel 
between  Smiths  Island  and  the  mainland  on  which  is  the  town  of  San 
Pedro. 

In  front  of  town  of  San  Pedro. — Beginning  at  a  point  in  the  center  of 
the  railroad  main  track  and  on  the  top  edge  of  the  abutment  of  the 
trestle  at  the  northern  side  of  the  town  of  San  Pedro ;  thence  to  a  point 
50  feet  from  the  center  of  said  track  on  a  line  at  right  angles  to  direction 
of  the  track ;  thence  to  the  northeasterly  corner  of  the  wharf  of  the  San 
Pedro  Lumber  Company  as  at  present  constructed,  which  corner  is  dis- 
tant 258  feet  from  the  center  of  the  main  track  of  the  Southern  Pacific 
Railroad  Company;  thence  along  the  face  of  said  wharf  703  feet  to  a 
point  193.6  feet  from  the  center  of  the  main  track  of  the  Southern  Pacific 
Eailroad  Company;  thence  to  a  point  on  the  prolongation  of  the  south- 
erly boundary  of  Third  street  in  the  town  of  San  Pedro  and  distant  693 
feet  from  the  easterly  side  of  Beacon  street;  thence  to  a  ])oint  552  feet 
easterly  of  the  easterly  line  of  Beacon  street  and  70  feet  northerly  of 
the  northerly  side  of  Fifth  street;  thence  along  the  face  of  the  wharf  of 
the  Southern  Pacific  Railroad  Company  in  a  curve  substantially  parallel 
to  the  single  work  of  the  east  jetty  of  the  harbor  to  the  southeasterly  cor- 
ner of  said  wharf;  thence  in  a  straight  line  to  the  west  jetty,  through 
a  point  which  is  on  the  prolongation  of  the  northerly  line  of  Seventeenth 
street,  and  distant  1,950  feet  from  the  easterly  line  of  Beacon  street 
prolonged. 

BULKHEAD  LINE. 

'  Front  of  Smiths  Island. — The  bulkhead  line  begins  at  the  point  of 
beginning  of  the  pierhead  line  and  follows  the  course  of  the  latter  until 
it  reaches  a  point  200  feet  distant  from  the  center  of  the  railroad  track ; 
thence  it  runs  parallel  to  said  track  until  the  pierhead  line  is  again 
intersected,  whence  it  follows  the  course  of  the  latter  to  the  end. 

Bulkhead  line  in  front  of  town  of  San  Pedro. — There  is  a  bulkhead 
already  constructed  to  protect  the  tracks  of  the  Southern  Pacific  Com- 
pany. The  line  of  the  face  of  that  portion  of  the  bulkhead  from  its 
upper  or  northerly  point  opposite  Smiths  Island  at  the  railroad  trestle 
abutment  to  the  point  where  it  joins  the  southerly  end  of  the  present 
wharf  construction  is  adopted  as  a  part  of  the  bulkhead  line  herein  rec- 
ommended. From  the  point  last  mentioned  the  line  is  continued  par- 
allel to  the  pierhead  line  until  it  intersects  the  west  jetty. 

DISTANCES  OF  BULKHEAD  FROM  CENTER  OF  TRACK  OF  SOUTHERN  PACIFIC  RAILROAD. 

'  At  point  where  center  line  of  track  crosses  following  street  lines,  dis- 
tances measured  perpendicular  to  track : 

Feet. 

North  Bide  Ninth  street.' 20.00 

South  side  Eighth  street 9. 00 

South  side  Seventh  street 10. 00 

South  side  Sixth  street 10.24 

South  side  Fifth  Street 8.80 

South  side  Fourth  street 13.46 

South  side  Third  street •  14.97 

North  side  Seventh  street 10.07 

North  side  Sixth  street 10.  IS 

EASTERN  SIDE  OF  HABBOB. 
PIERHEAD  LIKE. 

Beginning  at  a  point  on  the  prolongation  of  the  southerly  line  of 
Eleventh  street  in  the  town  of  San  Pedro,  and  distant  360  feet  from 
the  single  work  o£  the  east  jetty,  tUence  to  a  point  on  the  prolongation 


( 
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of  the  Boatberly  sidp  of  Ninth  street  and  500  feet  distant  from  the  pier- 
head line  established  for  the  western  side  of  the  harbor;  thence  in  a 
canre  sabstantially  parallel  to  the  line  of  the  single  work  of  the  ea^t 
jetty  to  a  point  on  the  prolongation  of  the  northerly  side  of  Fourth 
street;  thence  to  a  point  on  a  line  normal  to  the  single  work  at  its 
northerly  end  and  distant  284  feet  from  said  single  work ;  thence  to  the 
south  westerly  corner  of  the  wharf  of  the  Crescent  Coal  Company,  as  at 
present  eonstracted;  thence  to  a  point  on  a  line  normal  to  the  direction 
of  the  track  of  the  Southern  Pacific  Railroad  Company  passing  through 
the  northeasterly  corner  of  the  wharf  of  the  San  Pedro  Lumber  Com- 
pany, and  distant  805  feet  from  said  corner;  thence  to  a  point  on  a  line 
normal  to  the  direction  of  the  track  of  the  Southern  Pacific  Railroad 
Company  passing  through  the  top  edge  of  the  trestle  abutment  of  the 
northern  side  of  Smiths  Island,  and  distant  1,500  feet  ftom  the  center 
of  said  track. 

BUUCHEAD  LINE. 

Beginning  at  a  point  on  the  prolongation  of  the  southerly  line  of 
Eleventh  street  in  the  town  of  San  Pedro,  and  distant  30  feet  from  the 
single  work  of  the  east  jetty;  thence  parallel  to  the  line  of  said  single 
work  to  a  point  on  a  line  normal  to  said  single  work  passing  through 
its  northerly  end;  thence  on  a  line  normal  to  the  single  work  to  a  point 
distant  90  feet  trom  the  pierhead  line;  thence  parallel  to  the  pierhead 
line  to  the  line  through  the  northeasterly  corner  of  the  wharf  of  the 
San  Pedro  Lumber  Company  drawn  normal  to  the  track  of  the  South- 
em  Pacific  Railroad  Company,  excepting  that  where  this  bulkhead  line 
intersects  the  line  of  high  water  the  latter  line  will  be  followed  as  the 
bulkhead  line  until  a  point  is  reached  distant  90  feet  from  the  pierhead 
hne ;  thence  from  the  point  opposite  the  corner  of  the  San  Pedro  Lum- 
ber Company's  Wharf  above  mentioned  to  a  point  on  a  line  normal  to 
the  track  of  the  Southern  Pacific  Railroad  Company,  passing  through 
the  top  edge  of  the  abutment  of  the  trestle  on  the  northerly  side  of 
Smiths  Island  and  distant  1,650  feet  from  the  center  of  said  track. 

The  lines  hereinbefore  described  and  the  points  above  mentioned  are 
shown  and  located  on  the  accompanying  map,*  which  is  to  be  considered 
with  and  which  forms  a  part  of  this  description.  With  the  exception 
of  the  additional  lines  in  front  of  Smiths  Island,  the  lines  as  above 
described  are  substantially  those  originally  adopted  by  the  Board,  the 
difierence  being  that  they  are  now  delineated  on  a  correct  map. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut  Col.  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Corps  of  Engineers  J  TJ.  8.  A. 

[First  indoraement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  6j  1895. 

Besi>ectfally  submitted  to  the  Secretary  of  War,  recommended  for 

approval. 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

Note. — ^The  lines  described  in  tbe  above  report  and  shown  on  the  map  accompany- 
ins  were  approved  bv  the  Secretary  of  War  under  date  of  May  7, 1895,  the  approval 
being  indicated  on  the  map. 

*  Omitted. 
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river  is  navigable  for  light-draft  boats  to  Hills  Ferry,  nearly  100  miles 
above  Stockton,  and  sometimes  even  to  Firebangh,  nearly  100  miles 
farther.  During  the  x)eriods  of  high  water,  however,  there  is  but  little 
freight  available  for  boats,  while  during  low- water  periods  there  is  not 
enough  water  in  the  upper  river  for  navigation  purposes.  The  lower 
river  below  Stockton  is  practically  an  estuary. 

Original  condition: — Before  improvement  the  low-water  channel  to 
Stockton  was  only  6  feet  in  depth,  while  the  upper  river  above  Stock- 
ton was  navigable  but  for  few  months  in  the  year,  during  high-water 
stage,  and  then  only  for  boats  drawing  2  feet  of  water  or  less. 

Work  prior  to  June  30j  1694. — Th§  project  for  the  improvement  of  this 
river  was  adopted  in  1877  and  slightly  modified  in  1881  and  1888.  It 
has  for  its  object  to  secure  and  maintain  by  dredging  a  channel  9  feet 
deep  at  low  water  and  100  feet  wide  through  the  tidal  portions  of  the 
river  and  Stockton  Slough  to  Stockton,  and  a  channel  4  feet  deep  at  low 
water  and  100  feet  wide  to  Millers  Warehouse,  in  Mormon  Slough;  the 
temporary  improvement  of  the  low- water  channel  by  dredging,  scraping, 
the  removal  of  snags,  and  the  construction  of  small  wing  dams  and  the 
closure  or  partial  closure  of  Paradise  Gut  and  Laird  Slough. 

Up  to  1887  all  the  dredging  on  this  river  was  done  by  contract  and 
the  price  varied  from  45  to  15  cents  per  cubic  yard.  In  1887  a  dredge 
was  built  by  the  Government,  and  since  that  time  the  cost  has  averaged 
less  than  10  cents  per  cubic  yard.  Dredging  has  been  carried  on  each 
year  during  the  low  stage  of  the  river,  and  the  river  has  also  been 
straightened  by  three  cutoft's  near  Devils  Elbow,  one  at  Head  Beach, 
a  double  cut-oft*  in  the  narrows  below  Stockton,  and  a  double  cut-off  at 
Twenty-one  Mile  Slough.  All  the  cut-offs  made  have  been  self-main- 
taining. 

In  December,  1888,  a  dam  for  the  partial  closure  of  Paradise  Cut  was 
completed.  During  the  excessive  floods  of  1891  it  was  injured  beyond 
repair,  and  was  rebuilt  in  the  fall  of  1891.  It  .was  again  repaired 
in  1892. 

A  dam  was  also  constructed  across  Laird  Slough  during  August  and 
September,  1891.  Owing  to  damage  by  flood  it  was  partially  rebuilt 
in  the  fall  of  1892. 

Amount  expended  and  results  obtained  to  June  30j  1894, — ^The  amount 
expended  on  the  San  Joaquin  Ki ver  up  to  June  30, 1894,  was  $321,260.44. 
The  constant  work  of  improvement  had  given  and  maintained  a  low- 
water  channel  of  9  feet  in  depth  to  Stockton,  and  rendered  steamboat- 
ing  to  that  city  comparatively  easy  and  safe  all  the  year  round. 

The  upper  river  had  been  improved  by  the  partial  closure  of  Para- 
dise Gut  and  Laird  Slough,  but  the  annual  time  of  navigation  was  not 
materially  lengthened. 

APPROPRIATIONS. 


August  14,  1876 $20,000 

June  14,  1880 ; 20,000 

March  3, 1881 40,000 

Augu8t2,  1882 40,000 

July5,  1884 20,000 

Augusts,  1886 18,750 


August  11, 1888 $25,000 

September  19, 1890 75,000 

July  13, 1892 65,000 

August  17, 1894 50,000 

Total 373,750 


Report  of  operations  for  the  past  fiscal  year. — At  the  end  of  August, 
1894,  the  low-water  dam  at  Laird  Slough  had  become  so  weakened  that 
it  was  in  danger  of  being  f  anked  at  the  next  high  water  and  required 
immediate  attention.  Bids  were  therefore  invited  to  repair  it,  and  the 
following  received : 
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Darby  Lavdon,  San  FraDcisco,  Cal. : 

l'320  linear  feet  of  round  piles,  at  35  cents  per  foot $462.00 

4,800  linear  feet  sheet  piles  at  $0. 1527  per  foot 732. 96 

12^000  wales  and  braces,  at  $0,023^  per  foot 277.33 

225  yards  of  excavation,  at  $1.30  per  yard 292. 50 

400  tons  of  stone,  at  $4.52i  per  ton 1,810.00 

200  cords  of  brn sh ,  at  $2. 80  per  cord 560. 00 

Driving  40  piles,  at  $5  per  pile 200.00 

Total 4,334.79 

Cotton  Bros.  Sl  Co.,  San  Francisco,  Cal. : 

1,320  linear  feet  of  round  piles,  at  20  cents  per  foot 264. 00 

4,800  linear  feet  of  sheet  piles,  at  30  cents  per  foot 1, 440. 00 

12,000  feet  wales  and  braces,  at  $0,024  per  foot 288.00 

225  Tarda  of  excavation,  at  40  cents  per  yard 90. 00 

400  tons  of  stone,  at  $2.80  per  ton 1,120.00 

200  cords  of  brush,  at  $3.60  per  cord 720.00 

Driving  40  piles,  at  $6  per  pile 240.00 

Total 4,162.00 

W.  H.  Healy,  San  Francisco,  Cal. : 

1,320  linear  feet  of  round  piles,  at  20  cents  per  foot 264.00 

4,800  linear  feet  of  sheet  piles,  at  25  cents  per  foot 1, 200. 00 

12,000  feet  wales  and  braces,  at  $0,018  per  foot 216.00 

2S&  yards  of  excavation,  at  25  cents  per  yard 56. 25 

400tonBof  stone,  at  $3.50  per  ton 1,400.00 

200  cords  of  brush,  at  $3.75  per  cord. 750.00 

Driving  40  piles,  at  $4.00  per  pile. 160.00 

Total 4,046.25 

B.McMahon  &  Son,  San  Francisco,  Cal. : 

1,320  linear  feet  of  round  piles,  at  29  cents  per  foot 382. 80 

4,800  linear  feet  of  sheet  piles,  at  21  cents  per  foot 1, 008. 00 

12,000  feet  of  wales  and  brakes,  at  $0,035  per  foot 396. 00 

225  yards  of  excavation,  at  60  cents  per  yard 112. 50 

400  tons  of  stone,  at  $4.80  per  ton 1, 920. 00 

200  cords  of  brush,  at $4.35  per  cord 870.00 

Driving  40  piles,  at  $4.80  per  pile 192.00 

Total 4,881.30 

Angos  McKinnon,  Stockton,  Cal. : 

1,320  linear  feet  of  round  ])iles,  at  27  cents  per  foot 356. 40 

4,800  linear  feet  of  sheet  piling,  at  20  cents  per  foot 960. 00 

12,000  feet  of  wales  and  braces,  at  $0,027  per  foot 324. 00 

225  yards  of  excavation,  at  50  cents  per  yard 112. 50 

400  tons  of  stone,  at  $3.50  per  ton 1, 400. 00 

20O  cords  of  brush,  at  $1.70  per  cord 340.00 

Driving  40  piles,  at  $4.50  per  pile 180.00 

Total 3,672.90 

Contract  was  entered  into  with  Angus  McKinnon,  of  Stockton,  for 
the  work,  which  was  commenced  October  22,  1894,  and  completed 
December  1, 1894. 

Tbe  east  bank,  where  much  erosion  had  occurred,  was  protected  by  a 
bulkhead  184.6  feet  long,  measured  around  the  top;  the  structure  con- 
sisted of  Wakefield  sheet  piling,  each  made  of  three  2-incli  planks, 
driven  to  a  depth  of  8  to  15  feet  below  low-water  level.  These  sheet 
piles  were  supported  by  wales  of  10  by  12  inch  pine,  fastened  to  round 
piles  driven  0  feet  apart  on  three  sides  of  a  square.  This  structure 
forms  an  abutment  for  the  east  or  right  hand  end  of  the  dam. 

The  old  boxes  of  sand  and  some  of  the  fascines  were  removed  to 
secnre  a  firm  foundation  for  the  new  work;  around,  between,  and  for 
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20  feet  in  front  of  the  piles  in  the  old  dam,  loose  brush  was  placed  and 
weighted  with  large  pieces  of  granite.  The  slopes  of  the  banks  were 
also  protected  with  brush  and  stone.  The  dam  as  repaired  is  6  feet 
above  low-water  level. 

The  following  items  of  material  were  used  in  repairs :  1,259  linear 
feet  of  piles  (round);  4,624  linear  feet  of  sheet  piles;  10,330  feet  of 
wales  and  braces;  457  tons  of  stone;  318  cords  of  brush.  The  total 
cost  of  the  work,  including  inspection  and  engineering  expenses,  was 
$4,251.10. 

The  channel  in  Stockton  Slough  having  again  shoaled,  the  dredge  was 
set  to  work  there  on  October  10, 1894,  and  continued  to  dredge  until 
January  15,  1895,  when  the  river  rose  to  such  an  extent  as  to  render 
further  work  unnecessary.  During  this  time  cuts  were  made  aggre- 
gating 9,645  feet  in  length,  50  feet  in  width,  and  to  a  depth  of  9  to  10 
feet  below  low  water,  in  doing  this  100,986  cubic  yards  of  material 
were  dredged  and  pumped  on  shore.  The  cost  of  the  work  was 
$7,637.51,  or  7.6  cents  per  cubic  yard. 

After  the  dredge  was  laid  up  for  the  season  the  machinery  was  found 
to  be  in  such  condition  as  to  require  extensive  repairs,  and  the  boilers 
unlit  for  further  service.  Bids  were  invited  and  opened  April  25, 1895. 
The  following  were  received : 

For  new  boilers — 

Wm.  J.Brady,  San  Franolsco,  Cal $3,475.00 

T.  J.  Moynihan,  San  Francisco,  Cal 2,495.00 

J.  A.  Cunningham,  Sacramento,  Cal. : 

With  Otis  brand  of  Bteel 2,697.00 

With  other  brand  of  steel 2,631.00 

Wm.  Dick,  San  Francisco,  Cal 3,200.00 

P.  F.  Dundon,  San  Francisco,  Cal 3,095.00 

Risdon  Iron  and  Locomotive  Works,  San  Francisco,  Cal 3, 417. 00 

For  repairs  to  machinery : 

T.  J.  Moynihan,  San  Francisco,  Cal 1 1,707.95 

Atlas  Iron  Works,  San  Francisco,  Cal 1,820.00 

E.  F.  Cadle  &  Sons,  Stockton,  Cal 1,696.00 

P.  F.  Dundon,  San  Francisco,  Cal 2,.629.00 

W.  E.  Trethewav,  Stockton,  Cal 1,275.00 

F.  Loftis,  San  Francisco,  Cal 2,495.00 

Risdon  Iron  and  Locomotiye  Works,  San  Francisco,  Cal 2, 073. 00 

Contract  was  entered  into  with  T.  J.  Moynihan,  of  San  Francisco,  for 
the  new  boilers,  and  with  W.  E.  Tretheway,  of  Stockton,  for  repairing 
the  machinery.  The  work  was  in  progress,  bnthad  not  been  completed 
at  the  end  of  the  fiscal  year. 

The  hull  of  the  dredge  also  required  repairing,  as  many  of  the  timbers 
had  become  rotten.  It  was  therefore  hauled  out  on  the  ways  at  Ala- 
meda Point  and  put  in  thorough  order. 

Early  in  October,  1894,  a  small  party  was  sent  to  Hills  Ferry,  the 
head  of  navigation  on  the  San  Joaquin  Biver,  and  proceeded  from  there 
downstream,  removing  such  snags  and  other  obstructions  as  impeded 
navigation.  The  party  worked  from  small  skiffs,  the  river  being  too 
shallow  to  permit  of  the  use  of  a  large  boat,  and  on  foot,  using  small 
charges  of  giant  powder  to  assist  them  in  removing  the  snags.  During 
the  low- water  period,  while  the  snagging  was  being  done,  the  skiJQ^ 
used  by  the  working  party  frequently  got  aground  in  the  channel. 

By  the  middle  of  December  the  work  was  completed  as  far  down  as 
the  San  Joa(|uin  Bridge,  when  the  river  rose  to  such  an  extent  as  to 
stop  further  work.  During  the  time  work  was  in  operation,  125  miles 
of  the  San  Joaquin  Biver  and  18  miles  of  the  Tuolumme  were  cleared 
of  snags  and  other  obstructions.    There  were  removed  from  the  San 
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Joaquin  River  368  limbs  of  trees,  70  trees,  and  556  snags,  to  do  which 
586  blasts  were  fired,  using  572  pounds  of  giant  i>owder. 

From  the  Tuolumne  41  limbs  of  trees,  28  trees,  and  152  suags  were 
removed,  to  do  which  160  blasts  were  fired,  using  101  pounds  of  giant 
powder.  The  total  cost  of  the  work,  which  has  been  of  considerable 
benefit  to  navigation,  was  $1,108.95. 

On  May  4, 1895,  a  small  party  was  again  sent  to  the  upper  San  Joa- 
quin River  to  remove  some  snags  which  had  formed  and  obstructed 
navigation.  The  work  was  completed  by  May  14, 1895,  leaving  a  chan- 
nel free  from  snags  from  the  San  Joaquin  Bridge  to  the  head  of  navi- 
gation.   This  work  cost  $219.50. 

At  the  San  Joaquin  Bridge,  which  crosses  the  river  about  20  miles 
above  Stockton,  several  shoals  had  formed  obstructing  the  passage  of 
boats.  To  remove  these  shoals  three  wing  dams  were  built.  Commenc- 
ing 9<)0  feet  above  the  bridge,  a  dam  was  run  out  100  feet  into  the 
stream;  255  feet  lower  downstream  another  dam,  113  feet  long,  was 
placed,  and  a  third  was  built  255  feet  still  lower  down.  This  latter  was 
122  feet  long.  The  dams  were  arranged  to  concentrate  the  current  into 
the  left  hand  draw  opening  of  the  bridge,  and  endeavor  to  scour  a 
good  channel  there. 

The  dams  were  built  of  brush,  sunk  with  bags  of  sand,  and  weighted 
with  boxes  filled  with  sand.  The  brush  was  held  in  place  by  4  by  4 
inch  pine  piles,  from  12  to  20  feet  in  length.  They  were  driven  4  feet 
apart  each  way,  and  to  a  x)enetration  of  5  to  8  feet.  The  rows  of  piles 
were  held  together  with  1  by  6  inch  boards  nailed  to  each  pile.  The 
height  of  the  dam  is  about  2  feet  above  low  water.  An  old  roadway, 
whicb  led  to  the  ferry  maintained  here  before  the  bridge  was  built,  was 
also  removed,  and  a  depth  of  2  feet  at  lowest  stage  of  the  river  secured. 
The  total  cost  of  the  work,  including  engineering  and  inspection 
expenses,  was  41,328.57. 

In  Octobef,  1894,  the  dam  at  Paradise  Out  required  some  repairs  to 
make  it  secure  against  the  fioods  of  the  winter.  A  small  party  was  put 
to  work  strengthening  it,  and  it  was  made  secure  at  a  cost  of  $517. 

Amount  expended  and  results  obtained  during  the  past  fiscal  year, — The 
amount  expended  on  the  San  Joaquin  River  during  the  past  fiscal  year 
was  $20,985.97,  making  the  total  amount  thus  far  expended  $342,246.41. 
A  low-water  channel  of  9  feet  in  depth  has  been  maintained  to  Stockton, 
and  there  has  been  no  interruption  to  steamboat  traffic  to  that  city.  In 
the  apper  river,  above  Stockton,  the  snagging  has  benefited  navigation. 

Future  operatiofM.-^Dredging  is  necessary  each  year  to  keep  Stockton 
Slough  in  a  navigable  condition;  in  fact,  without  it  steamboats  would 
soon  be  unable  to  reach  Stockton.  When  funds  permit,  the  cut-offs  at 
Head  Beach  and  Twenty-one  Mile  Slough  can  be  increased  in  width 
and  depth  with  advantage  to  navigation.  Some  work  may  also  be  nec- 
essary on  the  wing  dams  near  San  Joaquin  Bridge,  and  in  tiie  upper 
river  more  or  less  snagging  will  be  advantageous. 

With  any  future  appropriations,  depending  on  the  amount  and  the 
requirements  of  commerce,  it  is  proposed  to  continue  work  in  the  fol- 
lowing order,  unless  Congress  should  otherwise  direct: 

1.  Dredging  to  maintain  9  feet  depth  to  Stockton $40, 000 

2.  Increasing  cut-off  at  Head  Reach,  in  width,  depth,  or  both 37, 750 

3.  Increasing  cut-off  at  Twenty-one  Mile  Slough,  in  width,  depth,  or  both. .    20, 000 

4.  Snagging,  etc.,  in  upper  river ' 10,000 

5.  Strengthenimg  wing  dams  at  San  Joaquin  Bridge 2,000 

Total 109,750 
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All  the  above  amounts  can  be  advantageously  expended  in  one  1 
year. 

Remarlcs. — The  trade  between  San  Francisco  and  Stockton  is  1 
and  important,  there  being  two  regular  lines  of  steamers  running  st 
boats  every  week  day  between  the  two  cities.  The  commerce  ol 
river  is  now  carried  on  12  steamers  of  from  98  to  880  tons,  avera 
550  tons,  and  drawing  1.5  to  7  feet  of  water,  on  14  barges  of  from 
to  660  tons,  averaging  300  tons,  and  on  several  scow  schooners. 

While  the  improvements  made  have  been  of  the  greatest  bene 
navigation,  it  is  doubtful  if  they  have  caused  any  reduction  in  the  : 
of  freight  or  insurance.  It  is  almost  certain,  however,  that  if  they 
discontinued  there  would  soon  be  a  material  increase. 

A  rod  record  showing  the  stage  of  the  river  at  San  Joaquin  Bi 
from  June  1, 1894,  to  May  31, 1895,  is  inclosed. 

Money  ataiement 

July  1, 18d4,  balance  unexpeDded $2,4 

Amount  appropriated  by  act  of  Angost  17,1894 50,( 

52,4 
June  30,  18d5,  amount  expended  during  fiscal  year 20,  £ 

July  1, 1895,  balance  unexpended 31,E 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 1 

July  1,  1895,  balance  available 27,  T 


< 


'Amount  (estimated)  required  for  completion  of  existing  project (' 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  endms  J  nne  30, 1897  109,  ( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


STATISTICS  OF  TRADB. 

The  following  statement  of  the  freight  carried  on  the  San  Joaquin  River  I 
boats  and  barges  of  the  California  Navigation  and  Improvement  Company  W8 
nished  by  Captain  Corcoran,  the  manager  of  the  company : 

Down  freight: 

Grain  from  Stockton tons. .  42, 713 

Grain  from  points  above do...     5,827 

Grain  from  points  on  Old  River do...    8,496 

MiU  stuflfs  from  Stockton do...  79,073 

Produce ^ do...  15,890 

Miscellaneous  freight do ...  10, 000 

1< 

Up  freight: 

Lumber  to  Stockton do. . .  42, 045 

Miscellaneous  freight  to  Stockton do...  30,200 

Miscellaneous  freight  to  up-river  points do. . .    3, 900 

Total  freight  carried 2J 

Passengers , K 

The  following  statement  of  freight  carried  bv  the  Union  Transportation  Coo 
between  San  francisco  and  Stockton  during  the  past  year  was  furnished  by 
J.  H.  Phillips,  the  secretary  of  the  company: 

Miscellaneous  freight tons..  I 

*  Indeterminate. 


j 

j 

„l„. 

i„ 

::■::  ; 

~\'~  >-• 

:■[!  4:4i±(H![-3pi 

*-r   ■     »- 

■## 

r  '4^ 

ii'' 

ii '  •4j*» 

lit-s- 

U-y      a 

//  ,^ 

- 

g|.|^i 

iHH, 

s 

i? 

4e?Sf 

m^ 

f  ii 

•3ia 

P! 

lUJi 

i  1 

1 

ii 

Bij* 

fp"^ 

1 

P 

Bt 

'^ :'"  ? 

i  i 

a 

Be 

BIJ 

ThT 

1 

W 

T 

!"' 

-ii 

H 

1 

Jiji 

j    1  i 

Mk 

if 

|iii 

i  i 

-i-r 

— 

m 

TT 

"  ■;!: 

s  ^ 

|ff 

|r  ffi 

ii 

IP 

L  J- 

i' 

...J  ;:. 

■  TT 

^ 

■ !'   i  iiH 

r  ■. 

'■ti 

Tj 

)r''  ^ 

^'  -A  :.:■ 

' 

jilt 

^4 

1 

flli 

iBi;; 

.,1  [j^ 

p  1 

I  l^r 

i  ^_ 

i : 

p:  ■ 

■"■■L  ■■" 

i-  ii"! 

u™' 

■  ,,i:  ';?j 

■ 

(!  i  .' 

■■liJt 

■     :i  lii; 

1 ; ,  ■ 

■-     1  " 

.:  ^•,  if 

■  ii^ 

'■■  '^ 

i  i;-  ts 

- 

■iiii; 

NN 

JA 

NU/s 
186 

5 

f 

Eng 

54 

1 

/ 


APPENDIX   a  S — REPORT   OF   MAJOR  HEUER.  3297 

The  following  freight  was  carried  on  the  river  by  the  steamer  Ellerif  Capt.  A.  F. 
Williams,  owuor: 

Hay tons. .  1, 896 

Lumber do. . .        96 

Cordwoocl do*. .  3, 115 

Total 5,107 

This  makes  the  total  tonnage  for  this  river  reported  by  the  carriers  295,651  tons. 
This  doe?  not  iDclado  the  freight  carried  on  numerous  scow  schooners,  of  which  it  is 
impossible  to  collect  statistics. 


S  S  2. 

IMPROVEMENT  OF  THE  MOKELUMNE  RIVER,  CALIFORNIA.*^ 

Description. — The  Mokelumne  River  is  a  tributary  of  the  San  Joaqain, 
and  enters  it  about  20  miles  above  the  mouth  of  the  latter.  In  the  lower 
part  of  its  course  it  is  subject  to  tidal  influence,  and  is  always  naviga- 
ble to  New  Hope  Landing.  Although  in  seasons  of  high  water  boats 
go  a  few  miles  farther  upstream,  New  Hope  Landing  is  practically  the 
head  of  navigation.  At  this  point  the  channel  separates  into  the  north 
and  south  forks,  which  unite  again  about  4  miles  before  reaching  the 
San  Joaquin.  The  length  of  the  north  fork  is  9  miles,  and  of  the  south 
fork  14  miles. 

Original  condition. — Before  improvement  navigation  on  this  river  was 
dangerous  and  difficult  on  account  of  numerous  snags  and  overhanging 

trees. 

WorJc  prior  to  June  30y  1894. — A  project  for  the  improvement  of  this 
river  was  made  in  1884,  having  for  its  object  the  removal  of  the  trees 
and  snags  obstructing  navigation.  Both  forks  of  the  river  were  cleaned 
out  in  1884, 1885, 1886, 1887,  and  1888,  rendering  steamboating  to  the 
head  of  navigation  easy  and  safe.  This  completed  the  project  as  out- 
lined, and  since  then  no  work  of  improvement  has  been  done  on  the  river. 

Afnount  expended  and  results  obtained  to  June  30j  1894. — ^The  amount 
expended  on  this  river  up  to  June  30, 1894,  was  $12,480.70.  Since  1888 
snags  have  re-formed,  trees  regrown,  and  the  channel  again  requires 
clearing  out,  although  navigation  has  not  been  interrupted.  Another 
obstruction  is  a  point  of  land  jutting  out  into  the  channel  opposite  New 
Hope  Landing.  This  landing,  at  the  junction  of  the  two  forks,  is  the 
most  important  one  on  the  river.  The  south  fork,  which  is  bridged  at 
this  point,  is  hardly  navigable  for  1 J  miles  below.  The  river  proper  and 
the  north  fork  make  a  junction  which  is  nearly  a  right  angle.  The  point 
of  land  referred  to,  being  a  tongue  between  the  river  and  the  north  fork, 
is  constantly  extending  into  the  fork,  increasing  the  curvature  of  the 
bend,  and  in  consequence  of  the  current  making  it  difficult  for  a  boat 
to  get  to  the  landing  at  New  Hope. 

APPROPRIATION'S. 

Jalv  5,  1884 $8,500 

Angnst  5,  1886 2,500 

Aagiut  11,  1S88 2,000 

July  13,  1892 2,500 

August  17,  1894 2,500 

Total 18,000 

Amount  expended  and  results  obtained  during  the  pa^t  fiscal  year. — ^The 
amount  expended  during  the  past  Aacal  year  was  $43.50.    ^o  tvitt\i^ 

jE^a  9S 207 
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results  were  obtained,  as  no  work  was  done  ou  the  river  daring  the 
fiscal  year. 
The  appropriation  act  of  1894  contains  the  following  language: 

Improving  Mokelumne  River,  California:  Continuing  improvement,  two  thousand 
five  hundred  dollars,  including  snagging  as  far  as  county  bridge  at  Thornton's,  on 
said  river:  Provided,  That  no  part  of  said  sum  shall  be  used  until  the  drainage  canal 
cut  by  private  parties  near  New  Hope  Landing  shall  have  been  closed. 

This  canal  has  been  closed  in  due  course.  An  examination  was  then 
made  of  that  portion  of  the  river  above  New  Hope  Landing,  extending 
up  the  river  as  far  as  Thornton's  Bridge,  with  a  view  to  ascertaining  what 
snags  were  in  the  way.  It  was  found  that  the  banks  above  New  Hope 
Landing  were  lined  with  trees,  which  contracted  the  channel,  some  15  to 
20  feet  that  in  places  was  only  about  50  feet  wide.  With  the  exception 
of  a  few  trees,  however,  none  of  the  growth  was  at  all  dangerous  to 
navigation,  as  it  could  be  easily  brushed  aside  by  very  light-draft 
vessels.    There  were  found  also  3  snags  which  require  removal. 

The  obstacle  now  remaining  is  the  tongue  of  land  on  the  right  bank 
of  the  river  opposite  New  Hope  Landing.  This  piece  of  land,  about 
one-fourth  of  an  acre  in  area,  is  owned  by  two  brothers,  one  of  whom 
has  oflfered  to  grant  to  the  Government  the  right  to  cut  it  away  free  of 
expense.  Efforts  have  been  made  to  get  him  and  his  brother  to  exe- 
cute the  necessary  deed  granting  the  permission,  but  up  to  the  present 
time  they  have  not  done  so.    As  soon  as  they  do  the  work  can  be  done. 

Future  operations. — There  is  available  for  work  on  this  river  $5,475.80, 
which  is  sufficient  to  cut  off  the  point  of  land  above  referred  to  and 
remove  such  snags  and  overhanging  trees  as  obstruct  navigation. 
Private  parties  have  lately  done  a  large  quantity  of  dredging  in  this 
river  for  the  purpose  of  levee  buUding,  and  it  is  now  in  fairly  good 
navigable  condition.  The  present  available  funds  are  therefore  amply 
sufficient  for  tbe  next  two  years. 

Remarks. — The  commerce  of  this  river  is  carried  ou  one  stern-wheel 
steamer,  the  Constance  (385  tons,  draft  light  2.5  feet,  loaded  6  feet), 
which  makes  one  to  three  round  trips  per  week,  and  the  steamer  Ellen 
(91  tons),  which  makes  occasional  trips  into  the  river.  Several  scow 
schooners  also  make  trips  into  this  river,  but  it  is  impossible  to  obtain 
any  accurate  statement  of  their  business.  The  freight  carried  by  the 
steamers  on  this  river  during  the  year  amounted  to  41,799  tons,  and  as 
the  i:ate  of  freight  by  the  river  is  $1  per  ton  less  than  by  railway  from 
competing  points,  there  is  a  saving  to  the  community  of  over  $41,000, 
and  although  it  can  not  be  asserted  that  the  improvements  have  caused 
any  material  reduction  in  the  rates  of  freight  or  insurance,  it  is  certain 
that  they  have  been  of  great  benefit. 

Money  statement. 

Jnly  1, 1894,  balance  unexpended $3,019.30 

Amount  appropriated  bj  act  of  August  17, 1894 2, 500. 00 

5, 519. 30 
June  30, 1895,  amount  expended  during  fiscal  year 43. 50 

July  1, 1895,  balance  unexpended 5,475.80 


'Amount  (estimated)  required  for  completion  of  existing  project ( * ) 

I  Amountthatcan  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1897  (t) 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


*  Indeterminate.  t  Sufficient  on  hand. 
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STATISTICS  OF   TRADE. 

Freight  carried  by  ike  California  Transpwiation  Company, 
[Fnniished  by  Captain  Anilersoo,  tbe  secretary  of  tho  company.] 

Steamer  Constance: 

Mi8CM)llaneoii8  flight terns..  41,457 

PaesengeTS 3,300 

Steamer  Ellen,  Capt.  A.  F.  WilliamB^  owner: 

Potatoee tons..        342 

Tliia  makes  the  total  freight  carried  on  the  river  during  the  year  41,799  tons. 


S  S  3. 


IMPROVEMENT   OF   THE    SACRAMENTO   AND   FEATHER   RIVERS, 

CALIFORNIA. 

Description. — ^The  Sacramento  River  is  a  navigable  stream  as  far  as 
Bed  BlufF,  about  275  miles  above  its  mouth.  -For  twenty  years,  how- 
ever, after  the  railroads  were  put  in  operation,  boats  did  not  find  it 
eommerciaUy  profitable  to  go  above  Mcintosh  Landing,  about  45  miles 
below.  In  1893  they  went  as  far  as  Tehama,  and  in  1894  again  began 
running  regularly  as  far  as  Red  Bluff. 

The  Feather  River  is  a  tributary  of  the  Sacramento,  entering  it  about 
16  miles  above  the  city  of  Sacramento.  It  is  a  navigable  stream  for 
about  30  miles  above  its  mouth  to  its  junction  with  the  Yuba  River  at 
the  town  of  Marysville. 

Original  condition. — Before  improvement  was  begun  navigation  was 
difficult  on  account  of  numerous  bad  snags,  shoals,  shallow  bars,  and 
rapids,  but  the  exorbitant  rates  that  could  be  charged  for  freight  and 
passage,  owing  to  there  being  no  competition,  made  steamboating 
profitable. 

Work  prior  to  June  30y  1894. — In  1874  a  project  was  made  and 
approved  for  the  improvement  of  both  rivers.  It  had  for  its  object  the 
teiDiM>rary  improvement  of  the  low-water  channels  by  removing  snags, 
scraping  bars,  and  building  wing  dams.  Work  has  been  continuous  on 
this  project  ever  since  whenever  funds  permitted. 

The  river  and  harbor  act  of  September,  1890,  provided  for  a  Board 
of  Engineers  to  examine  and  report  on  the  Sacramento  and  Feather 
rivers  with  a  view  to  their  future  improvement.  In  their  report  (see 
Annual  Report  of  the  Chief  of  Engineers,  1891,  j).  2990)  the  following 
appropriations  were  recommended : 

1.  A  specific  yearly  appropriation  of  $25,000  for  snagging,  bnilding  wing  dams, 
etc.,  aboTc  the  city  of  SaCramento. 

2.  A  specific  appropriation  of  $275,000  for  removal  of  obKtructious  in  the  lower 
Oatramento  Riyer,  and  $25,000  for  the  closure  of  Jacob  Sloit^h. 

3.  A  specific  appropriation  of  $300,000  for  the  treatment  of  tbe  Yuba  River  near 
and.  above  Marysville. 

4.  A  specific  annual  appropriation  of  $20,000  for  improving  tbe  navigable  cbauuel 
of  tbe  Feather  River. 

The  views  of  this  Board  were  approved,  and,  in  consequence,  in  1892 
the  project  was  modified  and  increased  to  include  the  closure  of  Jacob 
Slough,  a  crevasse  above  the  city  of  Sacramento,  the  maintenaiu^e  ot 
navigation  on  the  Feather  River  by  means  of  wing  dams  to  roniove 
shoals,  and  the  treatment  of  the  Yuba  River  near  and  above  ^larys 
ville. 
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The  snagging  in  the  upper  Sacramento  liiver  had  up  to  1892  been 
carried  as  far  upstream  as  Mcintosh  Landing,  but  in  that  year  was 
continued  to  Tehama,  and  in  1893  as  far  as  Bed  Blufi*.  A  railroad 
bridge,  built  without  a  draw,  crosses  the  river  at  that  point. 

In  1893  Jacob  Slough  was  closed,  and  a  new  mouth  made  for  the 
Yuba  Eiver  near  Marysville,  promoting  a  more  harmonious  confluence 
between  it  and  the  Feather. 

Amount  expended  and  results  obtained  to  June  30,  1894, — The  amount 
expended  on  the  Sacramento  and  Feather  rivers  to  June  30, 1894,  was 
$578,314.92.  The  results  have  been  of  the  greatest  benefit  to  naviga- 
tion ;  without  the  snagging,  in  fact,  navigation  on  the  upper  river  would 
be  impossible.  Freight  and  insurance  rates  are  greatly  reduced  in  con- 
sequence of  the  improvements. 


APPROPRIATIONS. 


March  3, 1875 $15,000 

June  18,  1878 15,000 

March  3, 1879 20,000 

June  14,  1880 45,000 

March  3, 1881 60,000 

August  2,  1882 250,000 

jQly5,1884 40.000 


August  11,  1888 $20,000 

September  19, 1890 30, 000 

July  13, 1892 150,000 

August  17,  1894 115,000 

Total 760,000 


Report  of  operations  during  the  past  fiscal  year, — The  U.  8.  snag  boat 
Seizer  had  started  out  a  few  days  before  the  close  of  the  last  fiscal  year, 
and  on  July  1,  1894,  was  working  in  the  upper  river,  near  (Jolusa. 
Work  was  continued,  and  all  snags  that  interfered  with  steamboating 
as  far  as  Red  Bluff,  the  head  of  navigation,  were  removed.  Wing 
dams,  for  the  purpose  of  concentrating  the  currents  and  removing 
shoals,  were  built  at  Vina  Bar,  Dayton  Bar,  Ghards,  Blethen  Island, 
Moons  Shoal,  and  Sam  Soule  Bar.  By  the  use  of  the  small  steam  pile- 
driver  which  had  been  fitted  to  the  snag  boat  they  were  quickly  and 
substantially  constructed.  The  work  on  the  upper  river  was  completed 
and  the  snag  boat  returned  to  Sacramento  on  October  27, 1894.  During 
the  work  on  the  upper  river  684  snags  were  removed,  231  blasts  were 
fired,  using  1,746  pounds  of  giant  powder,  and  1,853  miles  run.  There 
were  also  constructed  1,055  linear  feet  of  wing  dams,  containing  465  piles 
and  1,245  cubic  yards  of  brush. 

During  October,  1894,  while  the  river  was  at  a  very  low  stage,  a  very 
bad  bar  formed  in  the  draw  of  the  bridge  at  Sacramento,  and  for  a 
short  time  completely  stopped  navigation  A  pile  driver  was  procured, 
and,  starting  from  a  point  on  the  west  side  about  200  feet  above  the 
bridge,  a  double  row  of  piles  were  driven  out  into  the  stream  for  a  dis- 
tance of  190  feet,  terminating  directly  above  the  center  of  the  west  pier 
of  the  bridge.  The  row  had  a  deflection  of  25^  downstream  from  a 
right  angle  to  the  bank.  The  rows  were  5  feet  apart  with  6  feet  between 
bents,  the  tops  of  the  piles  being  5.5  feet  above  low  water.  A  3-pile 
dolphin  was  erected  at  the  outer  end  of  the  dam.  There  were  used  67 
piles,  aggregating  1,800  linear  feet  in  length.  When  the  snag  boat 
returned  to  Sacramento  on  October  27,  she  was  immediately  put  to  work 
cutting  brush  and  filling  in  between  the  two  rows  of  piles  with  brush 
weighted  with  sand  bags.  In  this  way  a  substantial  and  eflFective  wing 
dam  was  constructed  which  answered  the  desired  purpose  of  removing 
the  shoal.  After  this  dam  was  completed  the  snag  boat  proceeded  to 
the  lower  river  and  removed  6  snags  and  10  leaning  trees  near  Walnut 
Grove  Ferry.  To  do  this  18  blasts  were  fired,  using  97  i>ounds  of  giant 
powder,  and  81  miles  run.    The  boat  then  returned  to  Sacramento  and 
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was  finally  laid  np  November  13, 1894.  The  total  cost  of  the  snagging, 
which  includes  the  cost  of  the  wing  dam  bailt  at  the  draw  of  the  Sac- 
ramento Bridge,  was  $15,982.34. 

After  the  snag  boat  was  laid  ap  for  the  season,  an  examination  of  the 
boiler  showed  that  it  would  be  unsafe  to  attempt  to  use  it  any  longer. 
Specifications  were  accordingly  prepared  and  bids  invited  for  furnish- 
ing a  new  one.  Bids  were  opened  Mfjrch  7, 1895,  the  following  being 
leeeived: 

T.  J.  Moynihan,  San  Francisco,  Cal. : 

DeliTeredin  San  Francisco $2,640 

Delivered  in  Sacramento : 3, 260 

Fulton  EDgineering  and  Shipbuilding  Works,  San  Francisco,  Cal. : 

Delivered  in  San  Francisco 3,125 

Delivered  in  Sacramento 3,199 

P.  F.  Diindon,  San  Francisco,  Cal. : 

Delivered  in  San  Francisco 2,643 

Delivered  in  Sacramento 2, 783 

Sisdoa  Iron  and  Locomotive  Works,  San  Francisco,  Cal. : 

Delivered  in  San  Francisco 2,076 

Delivered  in  Sacramento 2, 194 

J.  A.  Cunpingbam,  Sacramento,  Cal. : 

Delivered  in  San  Francisco 3,130 

Delivered  in  Sacramento 2, 980 

Contract  was  accordingly  entered  into  with  the  Eisdon  Iron  and  Loco- 
motive Works  to  put  the  boiler  in  the  boat  at  Sacramento.  The  work 
had  not  been  completed  at  the  end  of  the  fiscal  year. 

The  surveys  made  at  the  sites  of  the  shoals  which  had  existed  in  the 
lower  river,  below  Sacramento,  showed  that  the  only  one  that  remained 
vas  at  Heacock,  about  8  miles  below  Sacramento,  the  others  having  so 
far  improved  that  they  were  no  longer  in  any  way  impediments  to  navi- 
gation. Specifications  were  accordingly  prepared  and  bids  invited  for 
bailding  wing  dams  at  Heacock  Shoals.  They  were  oi)ened  August  20, 
1894,  the  following  being  received: 

Ditfby  Laydon,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  16^  cents $1,815.00 

1,000  tons  of  rock,  at$1.93 1,930.00 

Driving  and  canping  350piles,  at  $2.70 945.00 

2,500  cubic  yards  brush  in  mattresses,  at  87^  cents 2, 187. 50 

2,500  cubic  yards  loose  brush,  at  73  cents 1,825.00 

Total 8,702.50 

James  A.  McMahon,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  18i  cents 2,035.00 

1,000  tons  of  rock,  at  $2.34 2,340.00 

Driving  and  capping  350  piles,  at  $4 1, 400. 00 

2,500  cubic  yaras  brush  in  mattresses,  at  90  cents 2, 250. 00 

2,500  cnbic  yards  loose  brush,  at  60  cents 1,500.00 

Total 9,525.00 

Cotton  Bros.  &.  Co.,  Oakland,  Cal. : 

11,000  linear  feet  of  piles,  at  16  cents 1,760.00 

1,000  tons  of  rock,  at  $2.60 2,600.00 

Driving  and  capping  350  piles,  at  $3.60 1,260.00 

2,500  cubic  yards  bnish  in  mattresses,  at  $1.28 3, 200. 00 

2,500  cubic  yards  loose  brush,  at  68  cents 1, 700. 00 

Totol 10,520.00 


I 
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HealT;  Tibbitts  &  Co.,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  15  cents $1,650.00 

1.000  tons  of  rock,  at  $2.40 2,460.00 

Dri vln^ir  and  capping  350  piles,  at  $3.50 1, 225. 00 

2,500  cubic  yards  brush  in  mattresses,  at  70  cents 1, 750. 00 

2,500  cubic  yards  loose  brush,  at  50  cents 1,250.00 

Total 8,275.00 

James  M.  Taylor,  San  Francisco,  Cal. : 

11,000  linear  feet  of  piles,  at  15  cents 1,650.00 

l,000tonsof  rock,  at  $2.60 2,600.00 

Driving  and  capping  350  piles,  at  $2.40 840. 00 

2,500  cubic  yards  brush  in  matt-resses,  at  95  cents 2, 375. 00 

2,500  cubic  yards  loose  brush,  at  95  cents 2,375.00 

Total 9,840.00 

California  Construction  Company,  San  Francisco,  Cal. :  * 

11,000  lint^ar  feet  of  piles,  at  13.2  cents 1,452.00 

1,000  tons  of  rock,  at  $2.10 2,100.00 

Driving  and  capping  350  piles,  at  23.4  cents 81.90 

2,500  cubic  yards  brush  in  mattresses,  at  99  cents 2, 475. 00 

2,500  cubic  yards  loose  brush,  at  90  cents 2,250.00 

Total 8,358.90 

Thomas  Thomson,  San  Francisco,  Cal. : 

11.000  linear  feet  of  piles,  at  15  cents 1,650.00 

1,000  tons  of  rock,  at  $2.96 2,960.00 

Driving  and  capping  350  piles,  at  $6 2,100.00 

2,500  cubic  yards  brush  in  mattresses,  at  85  cents 2, 125. 00 

2,500  cubic  yards  loose  brush,  at  60  cents 1,500.00 

Total 10,335.00 

Angus  McKinnon,  Sttickton,  Cal. : 

11,000  linear  feet  of  piles,at21  cents 2,310.00 

1,000  tons  of  rock,  at  $2.65 2,650.00 

Driving  and  capping  350  piles,  at  $3.50 1,  225. 00 

2,500  cubic  yaras  brush  in  mattresses,  at  $1.15 2,875.00 

2,500  cubic  yards  loose  brush,  at  90  cents 2,250.00 

Total 11,310.00 

William  Elliott,  sr.,  Marysville,  Cal. : 

ll,0001inear  feet  of  piles,  at  18  cents 1,980.00 

1,000  tons  of  rock,  at  $3.35 3,350.00 

Driving  and  capping  350  piles,  at  $3.80 1,330.00 

2,500  cubic  yards  brush  in  mattresses,  at$l 2, 500. 00 

2,500  cubic  yards  loose  brush,  at  85  cents 2, 125. 00 

Total 11,285.00 

James  Simpson,  Eureka,  Cal. : 

ll,0001inear  feet  of  piles,  at  19  cents 2,090.00 

1,000  tons  of  rock,  at  $2.50 2,500.00 

Driving  and  capping  350  piles,  at  $3.75 1, 312. 50 

2,500  cubic  yards  brush  in  mattresses,  at  $1.20 3, 000. 00 

2,500  cubic  yards  loose  brush,  at  90  cents 2,250.00 

Total 11,152.50 

Contract  was  accordingly  entered  into  with  Healy,  Tibbitts  &  Co.  to 
build  the  dam.  They  commenced  work  on  September  1,  and  completed 
it  November  19, 1894.    The  following  is  the  material  used  in  the  dams: 

*After  the  bids  were  opened  this  bidder  stated  that  the  price  he  bid  for  driving 
and  capping  pilea  was  intended  as  23.4  cents  v^r  foot  of  pile. 
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277  piles  driven,  aggregating  8,709  feet  in  length ;  3,028  cubic  yards  of 
loose  brush,  2,676  cubic  yards  of  brush  made  into  fascines,  and  1,004 
tons  of  rock. 

Eight  dams  were  built,  altogether,  four  on  each  bank.  The  lengths  of 
those  on  the  right  bank,  starting  from  the  one  farthest  upstream,  are,  re- 
8i)ectively,  128, 162.6, 140.8,  and63.9  feet  The  lengths  of  those  on  the  left 
bank  are,  respectively,  73.3, 113, 137.3,  and  125.2  feet.  The  dams  are  com- 
posed of  two  rows  of  piles  starting  from  the  bank  and  running  into  the 
stream  nearly  at  riglit  angles  to  the  current.  Between  the  piles,  and  for 
about  15  feet  on  both  sides  of  them,  mattresses  made  of  brush  fascmes 
were  placed ;  loose  brush  was  also  put  in  where  necessary,  and  the  entire 
filling  weighted  with  rock.  On  the  shore  ends  of  the  dams  the  bank 
wai$ protected  with  mattresses  weighted  with  rock;  this  rock  and  brush 
protection  was  continued  up  the  bank  to  high-water  level.  A  dolphin 
»>mpo8ed  of  three  piles  with  their  tops  5  feet  above  high  water  was 
placed  at  the  outer  end  of  each  dam  to  mark  the  channel. 

The  dam  built  to  close  Jacob  break  was  found  to  be  weakened  in  one 
or  two  places,  and  slight  repairs  were  made  to  it  in  October  and  Novem- 
ber, 1894.  The  weak  places  were  strengthened  with  600  cubic  yards  of 
earth,  and  places  which  were  exposed  to  the  heaVy  wash  of  the  waves 
were  protected  with  327  cubic  yards  of  brush  mattresses,  putting  the 
dam  in  good  condition.    The  cost  of  this  work  was  $226.50. 

The  surveys  of  the  Feather  River  to  its  mouth  and  of  the  Sacramento 
from  the  mouth  of  the  Feather  to  its  own  mouth  were  undertaken  when 
the  river  was  at  its  low  stage.  Two  parties  were  put  into  the  field. 
One  started  from  Marysville,  the  head  of  navigation  on  the  Feather 
River,  and  worked  downstream.  This  party  completed  the  survey  of 
the  Feather  River  to  its  mouth,  and  also  that  of  the  Sacramento  River 
from  the  mouth  of  the  Feather  to  the  city  of  Sacramento.  The  other 
party  started  from  Sacramento  and  had  completed  the  work  as  far  as 
Kyde,  when  they  were  compelled  to  stop  work  for  the  season  on  account 
of  the  inclement  weather. 

Borings  were  made  in  the  bed  of  the  Yuba  River  during  October 
and  November,  18U4,  in  order  to  ascertain  the  nature  and  extent  of  the 
deposits  from  hydraulic  mining.  They  were  made  above  Marysville 
and  below  Daguerre  Point.  Twenty -three  borings  were  made  in  all. 
The  shallowest  boring  to  reach  the  natural  gravel  was  6  feet  and  the 
deepest  28  feet.    The  aggregate  depth  of  the  23  borings  was  366  feet. 

Amount  expended  and  resulU  obtained  during  the  past  fiscal  year. — ^The 
amount  exx>ended  on  the  Sacramento  and  Feather  rivers  during  the 
past  fiscal  year  was  $33,426.29,  making  the  total  amount  thus  far 
expended  $611,741.21. 

,  The  snagging  has  been  of  the  greatest  benefit  to  navigation.    The 

nver  is  in  good  steamboating  condition  to  the  head  of  navigation  at 

^  Blnff,  and  steamboats  have  run  there  regularly  during  the  whole 
year. 

The  wing  dams  at  Heacock  Shoals  were  completed  just  before  the 
^nual  rise  of  the  river,  and  as  the  low-water  stage  will  not  be  reached . 
"Cfore  August  or  September,  1895,  their  effect  can  not  yet  be  determined. 

The  wing  dam  at  the  bridge  at  Sacramento  has  answered  the  desired 
Pwpose  of  removing  the  shoal  formed  in  the  draw  of  the  bridge,  and 
•*^  its  completion  there  has  been  no  trouble  at  that  point. 

The  snagging  on  the  Sacramento  River  during  the  past  fiscal  year 
^  been  under  the  charge  of  First  Lieut.  Graham  D.  Fitch,  Corps  of 
^^neers,  and  Assistant  Engineer  H.  L,  Demeritt,  and  the  work  has 
"^  well  and  satisfactorily  done. 
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General  remarks  on  the  rivers. — The  Board  of  Engineers,  which  made 
its  report  in  1891,  recommended  appropriations  for  the  treatment  of 
shoals  at  Newtown,  Ironhonse,  Ida  Island,  Heacock,  and  Sntterville,  and 
expressed  the  opinion  that  a  proper  system  of  channel  improvement 
applied  at  above  points  mnst  result  in  obtaining  aboat  7  feet  of  water 
in  that  part  of  the  river  at  low  stages,  which  is  regarded  as  sufficient 
to  meet  all  present  requirements  of  navigation. 

In  the  low-water  stage  of  1892  surveys  were  made  at  each  of  above 
shoals,  with  a  view  to  devise  a  plan  for  the  treatment  of  each  separate 
shoal,  when  it  was  found  that,  with  the  exception  of  Heacock  Shoal,  each 
had  a  good  channel  over  it  exceeding  7  feet  in  depth.  In  the  mean- 
time Congress  appropriated,  on  July  13, 1892,  $150,000  for  continuing 
improvement  on  the  Sacramento  and  Feather  rivers  in  accordance  with 
the  plan  of  the  Board  of  Engineers,  and  also  required  treatment  of  the 
Yuba  River  near  and  above  Marysville.  It  would  have  been  useless  to 
have  spent  this  money  on  shoals  which  had  more  than  the  required 
depth  of  water  on  them,  and  surveys  and  borings  had  to  be  made  in  the 
Tuba  to  determine  the  best  plan  of  treatment  for  that  stream. 

The  surveys  and  borings,  as  far  as  they  could  be  made,  determined 
certain  facts  on  which  plans  were  made.  These  were  approved,  and 
resulted  in  the  making  of  a  new  mouth  for  the  Yuba  River,  which, 
when  completed,  was  of  great  benefit  to  the  people  of  Marysville,  in 
that  it  immediately  relieved  them  from  danger  of  being  flooded  from 
freshets. 

Additional  surveys  also  permitted  of  the  making  of  plans  and  projects 
(or  the  treatment  of  Heacock  Shoals,  and  the  improvements  at  this 
locality  were  completed  in  1894.  In  the  meantime,  as  there  had  been 
no  complete  surveys  of  the  Sacramento  and  Feather  rivers  since  1879-80 
and  radical  changes  in  each  had  occurred  since,  authority  was  asked 
and  obtained  to  make  a  resurvey  of  each  of  these  rivers,  extending  from 
the  head  of  navigation  on  the  Feather  to  the  mouth  of  the  Sacramento. 
This  survey  was  begun  in  1894  (October),  is  completed  for  the  Feather 
and  down  the  Sacramento  as  far  as  Ryde,  some  46  miles  below  the  mouth 
of  the  Feather,  leaving  some  40  miies,  more  or  less,  of  survey  of  the 
Sacramento  (including  the  steamboat  slough)  yet  to  be  completed.  This 
will  be  done  during  th«  low- water  season  of  October  and  November, 
1895.  On  the  completion  of  this  survey  data  will  be  available  showing 
the  exact  condition  of  the  whole  river,  when  it  will  be  practicable  to 
make  plans  and  estimates  for  its  systematic  treatment. 

In  August,  1894,  Congress  again  appropriated  a  further  sum  of 
$115,000  for  continuing  improvement  of  the  Sacramento  and  Feather 
rivers,  including  treatment  of  the  Yuba  and  of  the  Bear,  and  specifying 
that  $10,000,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended 
in  snagging  and  other  work  between  Tehama  and  Bedding,  on  the  Sa-cra- 
mento  River ^  and  $10,000,  or  so  much  thereof  as  may  be  necessary,  in 
making  a  cut-off  to  avoid  Shanghai  Bend  on  the  Feather  River. 

That  part  of  the  appropriation  relating  to  snagging  between  Tehama 
and  Redding  covers  about  71  miles  of  river,  of  which  54  miles  is  between 
Bed  Bluff  and  Redding. 

This  latter  stretch  of  river  had  at  that  time  never  even  been  officially 
examined,  and  hence  no  recommendation  from  any  Government  official 
had  ever  been  made  for  its  improvement.  Red  Bluff  has  for  many 
years  been  the  practicable  head  of  navigation,  and  an  iron  bridge 
without  a  draw  practically  bars  navigation  oeyond.  Above  this 
bridge  and  below  Redding  are  two  other  bridges,  both  without  draws, 
besides  some  forty  or  more  rapids  having  in  the  aggregate  a  fall  of 
approximately  251  feet  in  something  \\W^  54  miles  of  distance,  or  an 
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average  slope  or  fall  of  a  little  less  than  5  feet  per  mile.  An  exami- 
nation of  this  part  of  the  river  was  made  by  Lieutenant  Fitch,  Corps 
of  Engineers,  whose  report  thereon  was  forwarded  to  the  Department. 
As  this  examination  and  report  furnished  excellent  reasons  why  Gov- 
ernment funds  should  not  be  spent  on  this  x>ortion  of  the  river,  authority 
was  asked  to  make  a  survey  of  it,  and  that  a  Board  of  Engineers  be 
convened  to  consider  this  survey  and  determine  therefrom  whether  or 
not  this  part  of  the  river  was  worthy  of  improvement. 

The  survey  between  Bed  Bluff  and  Bedding  will  be  completed  in  Octo- 
ber or  l^ovember,  1895,  and  the  Board  to  consider  the  survey  has  been 
detailed. 

With  reference  to  cutting  off  Shanghai  Bend  in  the  Feather  Biver, 
that  subject  had  never  been  examined,  and  consequently  had  never 
been  rex)orted  upon.  As  the  survey  of  the  Feather  has  since  been  com- 
pleted,  and  includes  Shanghai  Bend,  a  separate  rei>ort  on  the  project 
has  been  submitted.  For  reasons  therein  stated  it  was  recommended 
not  to  make  the  cutoff. 

With  reference  to  the  Bear  Biver,  also  mentioned  in  the  appropria- 
tion act  of  1894,  it  may  be  said  that  this  is  not  and  never  has  been  a 
navigable  stream.  It  is  what  might  be  called  a  flashy  stream,  nearly 
[  dry  in  summer  and  a  torrent  in  winter  freshets.  It  is  a  tributary  of 
I  the  Feather,  entering  the  latter  some  19  miles  below  Marysville  and  a 
short  distance  above  the  village  of  Kicolaus.  Prior  to  1884  much 
bydraulic  and  placer  mining  was  in  progress  on  the  Bear  and  its  trib- 
utaries and  large  quantities  of  mining  debris  were  lodged  in  the  bed  of 
the  stream.  During  freshets  much  of  the  mined  material  was  carried 
down  toward  the  mouth  of  the  river,  where  it  spread  over  hundreds  of 
acres  of  territory,  and  some  of  it  undoubtedly  reached  the  Feather 
Biver.  During  the  past  ten  years  there  has  been  but  little  hydraulic 
mining  on  this  stream,  and  with  such  as  has  been  permitted  the  debris 
has  been  cared  for  and  impounded  behind  dams.  Its  bed  at  and  near 
its  moath  is  now  so  wide  that,  even  in  freshets,  its  flow  at  this  locality 
is  not  concentrated,  and  it  carries  but  a  small  proportion  of  debris  into 
the  Feather  in  comparison  to  what  it  did  ten  or  more  years  ago.  At 
and  for  fully  5  miles  below  the  mouth  of  the  Bear  the  Feather  has  a 
least  channel  depth  of  5  feet  or  more  and  is  in  better  navigable  condi- 
tion than  any  other  portion  of  its  navigable  length,  30  miles,  from  which 
it  is  concluded  that  this  portion  of  the  Feather  needs  no  im])rovement 
and  that  the  Bear  River  is  not  at  present  damaging,  nor  has  it  recently 
damaged,  the  Feather  to  any  extent  sufficient  to  warrant  any  expendi- 
ture of  money  on  Bear  Biver.  The  above  remarks  are  in  explanation 
of  why  money  appropriated  in  the  act  of  1894  was  not  used  in  upper 
Sacramento  Kiver  above  Bed  Bluff,  on  the  Feather  Biver  near  Shanghai 
Bend,  and  on  the  Bear  Biver.  But  they  do  not  explain  why  more 
ttoney  appropriated  in  the  acts  of  1892  and  1894  was  not  spent  in  the 
Tnba  improvement  and  in  other  parts  of  the  Sacramento  Biver.  This 
;f.  vill  now  be  apparent.  The  new  mouth  made  for  the  Yuba  Biver  in 
11^^803  was  of  decided  advantage,  and  assisted  in  lowering  the  bed  of  the 
JPPitream  below  Daguerre  Point.  Surveys  and  borings  in  the  bed  of  the 
^  stream,  which  is  not  navigable,  and  which  it  is  not  attempted  to  make 
navigable,  show  such  a  decided  improvement  in  its  condition  that  it 
has  not  yet  been  determined  where  and  to  what  extent  further  work  of 
improvement,  if  any,  may  be  necessary. 

As  bas  been  elsewhere  stated,  the  shoals  in  the  lower  Sacramento 
River  disappeared,  or  improved,  to  such  an  extent  that  it  became  unnec- 
essary to  spend  any  money  for  their  betterment.  Navigation  ha%  b^^Ti 
■uuntained  vntbontinterraption,  and  only  such  places  were  improved,  qa 
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commerce  and  navigation  demanded.  The  result  is  as  good  a  r 
the  Board  of  1891  contemplated  on  the  Sacramento,  and  a  balance 
able  of  $146,064.79. 

This  can  be  applied  by  continuing  snagging,  building  wing  dan 
generally  in  improving  and  maintaining  navigation  on  the  Sacn 
and  Feather  rivers,  and  it  is  believed  to  be  sufficient  for  this  p 
until  Jane  30, 1897 ;  hence  no  additional  appropriation  is  asked. 

Remarks. — The  commerce  of  the  Sacramento  River  is  carric 
steamers,  16  grain  barges,  and  7  brick  barges  belonging  to  the 
mento  Transportation  Company;  5  steamers  and  7  barges  belon 
the  California  Transportation  Company,  and  2  steamers  belongini 
Southern  Pacific  Company.  The  steamers  vary  in  size  from  185 
tons,  averaging  303  tons,  and  the  barges  from  118  to  800  tons,  f 
ing  600  tons.  The  larger  of  the  steamers  only  go  a  short  dists 
the  river,  the  commerce  of  the  upper  river  being  carried  on 
towed  by  light-draft  steamboats. 

On  the  Feather  River  a  small  steamer,  247  tons  gross  tonnage,] 
ing  to  the  Southern  Pacific  Company,  makes  one  round  trip  pei 
with  a  barge,  and  takes  all  the  freight  that  offers. 

There  are  inclosed  herewith  rod  records  showing  the  stage 
Sacramento  River  at  Red  Bluff  from  January  1, 1894,  to  Decern 
1894 ;  at  Tehama  from  October  1, 1894,  to  May  31, 1 895 ;  at  Chico 
from  December  1, 1894,  to  May  31, 1896,  and  at  Colusa  from  De 
1, 1894,  to  May  31, 1895. 

Records  of  the  stage  of  the  river  are  now  regularly  kept  at  T 
Chico  Bridge,  and  Colusa,  in  connection  with  the  work  of  imj 
the  river. 

There  is  also  inclosed  a  tracing  and  blue  print  of  the  survey 
Feather  River,  from  Yuba  City  to  the  mouth  of  the  river.* 

Money  statement. 

July  1,  1894,  balance  nnezpended * $6 

Amount  appropriated  by  act  of  Aognst  17, 1S94 11 

18 
June  30,  1895,  amount  expended  during  fiscal  year •  -3 

July  1, 1895,  balance  nnezpended 14 

July  1,  1885,  amount  covered  by  uncompleted  contracts 

July  1,  1895,  balance  available - 14 


< 


'Amount  (estimated)  reauired  for  completion  of  existing  project 

Amount  tbat  can  be  prontably  expended  in  fiscal  vear  ending  June  30, 1897 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


STATISTICS  OF  TRADB  OF  THE  FEATHER  RIVBR. 

The  following  statement,  showing  the  number  of  tons  of  freight  carrier 
Feather  River  by  the  steamers  of  the  Southern  Pacific  Company  during 
from  June  1,  1894,  to  May  81, 1895,  was  furnished  by  Mr.  £.  C.  Wright,  the 
auditor  of  the  company : 

Freight  carried  north , 

Freight  carried  south 

Total  freight  carried 

'iiTot  printed.  tlndeterminatift.  t  Sufficient  on  han< 
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STATISTICS  OF  TRADE  OF  THE  SACRAMENTO   RIVER. 

The  following  statement,  showing  the  freight,  in  tons,  carried  on  the  Sacramento 
River  by  the  steamers  of  the  Southern  Pacific  Company  during  the  year  from  June  1, 
199^,  to  May  31, 1895,  was  furnished  by  Mr.  £.  C.  Wright,  general  auditor  of  the 
company :  , 

TonB.    ^ 

Freight  carried  north 39,614 

Freight  carried  south 27,206 

Total  freight  carried 66,820 

The  above  includes  all  way  freight. 

The  following  freight  was  brought  from  the  Sacramento  River,  above  Sacramento, 
by  the  steamer  Ellen,  Capt.  A.  F.  Williams,  owner,  during  the  year  from  June  1, 1894, 
to  May  31, 1895: 

Tods. 

Wheat 12,486 

Barley 998 

Total 13,484 

The  following  statement  of  the  freight  carried  by  the  boats  of  the  CaliforniaTrans- 
portation  Company  during  the  year  nom  June  1,  1894,  to  May  31, 1895,  was  furnished 
or  Capt.  N.  Anderson,  the  secretary  of  the  company.  These  boats  only  go  as  far  as 
Ciarlcabnrg,  about  55  miles  above  the  mouth  of  the  river : 

Tons. 

General  merchandise 89,633 

Lumber 8,000 

Total 97,633 

The  following  statement  of  the  freight  carried  on  the  Sacramento  River  by  the 
boats  and  barges  of  the  Sacramento  Transportation  Company  was  supplied  by  Ciipt. 
J.  U.  Roberts,  the  president  of  the  company,  who  states  that  before  the  opening  of 
the  river  from  Mcintosh  Landing  to  Red  Bluff  the  freight  rate  on  wheat,  by  railroad, 
from  Tehama  and  Red  Bluff  to  tide  water  was  $3.50  per  ton,  whereas  since  the  river 
has  been  opened  it  has  been  reduced  to  $2.80  per  ton,  the  rate  by  river  being  $2.70 
per  ton,  and  also  that  on  up  freight  rates,  on  merchandise,  there  has  been  a  reduc- 
tion of  from  20  to  30  per  cent : 

UP  RIVSR  FREIGHT. 

From  Sftn  Francisco  to  Sacramento :  Tons. 

Lnmber 20,000 

Coal 13,000 

Merchandise 18, 370 

From  San  Francisco  and  Sacramento  to  upper  river  below  Red  Bluff: 

Lnmber 3,508 

Merchandise 4,581 

From  San  Francisco  and  Sacramento  to  Red  Bluff: 

Merchandise 2,610 

Lumber 160 

TODB. 

Totol  np  freight 62,229 

DOWN  FREIGHT, 

Sacramento  to  San  Francisco: 

Merchandise 2, 500 

Brick 27,000 

Flour 1,000 

Miscellaueons 2,000 

I'pper  river  to  Sacramento: 

Cord  woml 11,400 

Broom  com 150 

Grain 4,633 

Potatoes 2,200 

Cattle  and  hogs •      145 

MucellaneoQA 1,000 
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Upper  river  to  San  Francisco  and  Port  Costa :  Ton». 

Wheat 118,509 

Hay 6,187 

Broom  com 551 

Wool 366 

Cattle,  sheep,  and  hogs 340 

Fruit,  dried  and  green 300 

Flour 200 

Miscellaneous 1, 000 

Tona. 

Total  down  freight 179,481 

Total  freight  carried 241,710 

The  down  freight  shown  above  was  brought  from  the  following  points : 

Tons. 

Sacramento  and  below 32,500 

Above  Sacramento  and  including  Mcintosh 134, 852 

Above  Mcintosh  and  including  Tehama 10, 721 

Above  Tehama 1,408 

Total 179,481 

The  total  freight  carried  on  the  Feather  River  during  the  year  a«  reported  by  the 
shippers  was  25,705  tons,  and  on  the  Sacramento  River  419,647  tons. 


SS4. 

IMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

Description. — ^Petaluma  Creek,  which  is  really  an  estuary,  extenda 
from  San  Pablo  Bay  to  the  town  of  Petalama,  about  16  miles,  and  is 
the  outlet  for  a  large  amount  of  freight  from  a  large  agricultural 
district. 

Original  condition. — Before  improvement  the  channel  was  very 
crooked,  and  in  places  dry  at  low  water,  making  navigation  difficult 
and  uncertain. 

Work  prior  to  June  30y  1894. — In  1880  a  project  for  its  improvement 
was  adopted  which  had  for  its  object  to  obtain  by  dredging  a  channel 
60  feet  wide  and  3  feet  deep  at  low  water  and  to  straighten  it  by  cut- 
offs. Contracts  were  let  for  this  purpose,  and  work  carried  on  in  1880, 
1881, 1882,  and  1884,  when  the  project  was  completed  by  the  removal 
of  89,692  cubic  yards  of  material  at  a  cost  of  $27,656.91.  As  the  creek 
receives  the  drainage  of  a  highly  cultivated  region  of  considerable 
area,  the  channel  is  (constantly  refilling.  In  1888  the  channel  was  again 
dredged  to  a  width  of  40  feet  and  depth  of  1  foot  below  low  water. 
This  cost  $2,116.30,  and  partially  relieved  the  immediate  wants  of  navi- 
gation. The  channel  again  filled  up,  and  when  funds  became  available 
in  1891  a  contract  was  let  to  redredge  it.  This  resulted  in  a  channel 
6,800  feet  long  by  40  to  45  feet  wide,  with  a  depth  of  3  feet  to  30  inches 
below  low  water.  This  time  37,006  cubic  yards  of  material  was 
excavated  at  a  cost  of  $5,846.36.  This  exhausted  the  available  funds, 
and  work  was  stopped.  In  1892,  another  appropriation  having  been 
made,  the  creek  was  surveyed  and  a  project  submitted  for  its  improve- 
ment. This  project,  which  contemplated  the  excavation  of  a  channel 
50  feet  wide  and  as  long  and  deep  as  funds  would  permit,  was  approved. 
Work  under  it  was  commenced  May  2, 1893,  and  terminated  September 
10, 1893,  when  the  funds  were  exhausted.  This  resulted  in  a  channel 
from  Haystack  Landing  to  the  town  of  Petaluma  60  feet  wide  and  3 
to  4  feet  deep  at  low  water.    This  work  was  done  by  the  Oovemmeut 
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dredge,  and  88,035  cubic  yards  of  material  was  excavated  at  a  cost  of 
9.9  cents  i^ev  cubic  yard,  including  all  office,  engineering,  and  con- 
tingeut  expenses. 

Afnount  expended  and  results  obtained  to  June  30,  1894. — The  amount 
expended  on  Petaluma  Creek  up  to  June  30, 1894,  was  $45,858.05.  The 
result  was  a  channel  up  to  the  town  of  Petaluma,  which  was  of  the 
greatest  benefit  to  commerce. 

APPROPRIATIONS. 


June  14,  1880 $8,000 

March  3, 1881 8,000 

Aogrnst  2, 1882 14,000 

Aagust  11, 1888 2,000 

September  19, 1890 4,000 


July  13, 1892 $10,000 

August  17, 1892 15,000 


Total 61,000 


Report  of  operations  during  the  past  fiscal  year. — ^The  channel  having 
somewhat  refilled  in  the  fall  of  1894,  and  funds  being  available,  bids 
were  invited  for  redredging  the  channel.  These  were  opened  on 
November  12, 1894,  when  the  following  were  received: 

Cents. 

Will .  S.  Blisft,  San  Francisco,  Cal.,  per  cubic  yard 14^ 

Pacitie  Coast  Dredging  and  Reclamation  Company,  San  lYanciseo,  Cal.,  per 
cttbic  yard 17 

As  both  these  bids  were  excessive  in  price  they  were  rejected  and 
the  work  postponed  until  the  spring  of  1895.  Bids  were  again  invited 
and  opened  April  18, 1895.    The  following  were  then  received  : 

Cents. 
Pacific  Coast  Dredging  and  Reclamation  Company,  San  Francisco,  Cal.,  per 

cubic  yard 15 

A.  W.  Von  Schmidt,  San  Francisco,  Cal.,  per  cubic  yard 10 

Of  these  bids,  that  of  the  Pacific  Coast  Dredging  and  Reclamation 
Company  was  excessive  in  price,  and  that  of  A.  W,  Von  Schmidt  was 
so  informal  that  it  could  not  be  accepted.  They  were  therefore  both 
rejected.  The  work  was  again  postponed  until  the  Government  dredge 
was  available. 

Amount  expended  and  results  obtained  during  the  past  fiscal  year, — The 
amoant  expended  during  the  past  fiscal  year  was  $79.24,  making  the 
anionnt  thus  far  expended  $45,937.29.  As  no  work  was  done  no  further 
results  were  obtained. 

Future  operations. — Although  the  channel  has  shoaled  somewhat 
since  the  last  work  was  done  in  1893,  there  is  only  one  bar  which  really 
forms  a  serious  impediment  to  navigation,  aud  that  only  at  low  water. 
As  the  range  of  the  tide  is  some  6  or  7  feet,  vessels  reach  Petaluma  at 
half  and  high  tide  stages,  but  the  movements  of  the  regular  steamer 
are  interfered  with  when  it  so  happens  that  h^  scheduled  time  of 
arrival  or  departure  is  coincident  with  the  time  of  low  water. 

As  soon  as  the  repairs  to  the  U.  S.  dredge  which  are  now  in  progress 
are  completed,  this  bar  will  be  removed  and  the  channel  redredged  up 
to  the  town  of  Petaluma  to  such  a  width  and  depth  as  the  funds  will 
permit.  This  will  give  a  good  boating  channel  to  the  head  of  naviga- 
tion, which  will  not  require  further  improvement  up  to  the  eud  of  the 
fiscal  year  ending  June  30, 1897.  For  this  reason  no  additional  funds 
are  asked  for. 

Remarks. — The  commerce  of  Petaluma  Creek  is  carried  on  one  steamer, 
the  Ooldj  294  tons,  which  makes  six  round  trips  per  week  from  San 
Francisco;  also  on  numerous  scow  schooners  which  carry  the  heavier 
freight. 
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The  large  and  important  commerce  which  is  carried  on  this  stream 
is  that  of  a  flourishing  and  constantly  increasing  agricnltaral  commu- 
nity as  well  as  of  several  manufacturing  industries.  It  considerably 
influences  railroad  freight  rates,  not  only  from  points  actually  on  the 
creek,  but  also  from  all  points  within  hauling  distance.  As  the  chan- 
nel is  not  self-maintaining,  it  requires  redredging  about  once  every  two 
years. 

Money  statement. 

July  1,  1894,  balance  unexpended $141.96 

Amount  appropriated  by  act  of  August  17, 1894 15,000.00 

15, 141. 95 
June  30, 1895,  amount  expended  during  fiscal  year 79.24 

July  1, 1895,  balance  unexpended 15,062.71 


'Amount  (estimated)  re(|uired  for  completion  of  existing  project (*) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897        (t) 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

Application  was  made  for  the  statistics  of  trade  of  this  creek,  which 
is  large  and  important,  but  they  could  not  be  obtained. 


SS  5. 

IMPROVEMENT  OF  HUMBOLDT  HARBOE  AND  BAY,  CALIFORNIA. 

i)6«mp<iori.— Humboldt  Bay,  lying  in  latitude  40°  46'  N.,  or  230 
miles  north  of  San  Francisco,  is  an  estuary  about  14  miles  long  with 
its  larger  axis  parallel  to  the  ocean.  It  is  separated  from  the  sea  by 
two  narrow  tongues  of  sand,  which  extend  to  high  laud  both  on  the 
north  and  south,  and  between  these  lines  the  channel  which  communi- 
cates with  the  sea.  The  bay  has  a  high-water  area  of  about  24  miles 
and  a  low-water  area  of  about  13  square  miles.  The  tide  has  a  mean 
rise  and  fall  of  4  feet  4  inches,  becoming  8  feet  or  more  at  springs  and 
less  than  3  feet  at  neaps. 
,    The  average  tidal  discharge  is  about  100,Q00  cubic  feet  per  second. 

Humboldt  Bay  is  the  only  landlocked  harbor  in  California  north  of 
San  Francisco,  and  is  the  most  important  lumber  port  of  the  State. 

Original  condition, — Before  improvement  entrance  to  the  harbor  was 
obstructed  by  a  bar,  the  entrance  over  which  was  by  a  channel  varia- 
ble in  position  (from  southwest  to  northwest  1^  miles  apart  at  the  sea 
ends),  variable  in  depth  (from  9  to  25  feet),  in  width  (from  2,200  to  4,200 
feet).  There  were  also  numerous  shoals  within  the  harbor,  close  to  the 
wharves,  rendering  it  difficult  for  vessels  to  reach  Eureka,  Areata, 
and  Hookton. 

Work  prior  to  June  30, 1894. — In  1881  a  project  was  adopted  with  a 
view  to  securing,  by  dredging,  a  channel  13  feet  deep  and  200  feet 
wide  to  the  head  of  Eureka  wharves,  and  one  of  10  feet  deep  and  100 
feet  wide  to  Areata  and  Hookton.  This  portion  of  the  project  was 
completed  in  1884  at  a  cost  of  $80,884.69.  These  channels  have  since 
silted  up  materially  and  are  again  an  impediment  to  commerce  and 
ought  to  be  redredged. 


*  Indeterminate.  t  Sufficient  on  hand. 
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In  1882  an  additional  project  was  adopted  with  the  object  of  increas- 
ing the  depth  over  the  bar  at  the  entrance  to  the  harbor  by  construct- 
ing a  low-tide  stone  jetty^  extending  seaward  from  the  south  spit  for  a 
distance  of  6,000  feet.  Its  estimated  cost  was  $600,000.  The  money 
appropriated  was  not  available  until  certain  land  i*eqnired  was  obtained 
free  of  expense  to  the  Government,  hence  nothing  could  be  done  until 
1888,  when  a  contract  was  let  under  the  above  project.  Operations 
were  begun  in  1889  and  carried  on  until  October,  1800,  when  the  con-, 
tractor  failed. 

Under  this  contract  the  south  jetty,  was  built  out  2,767  feet,  900  feet 
of  the  length  being  raised  to  high-water  level. 

In  October,  1890,  a  Board  of  Engineers  recommended  two  high-tide 
stone  and  brush  jetties,  starting  from  the  north  and  south  spits, 
respectively,  and  extending  seaward  to  the  18-foot  contour.  The  north 
jetty  was  not  to  be  begun  until  the  qompletion  of  the  south.  The  cost 
of  the  two  jetties  was  estimated  at  91,957,615. 

This  project  was  adopted,  and  in  May,  1891,  work  was  begun  under 
another  contract  and  continued  until  December,  1891.  Under  this  con- 
tract 300  linear  feet  of  brush  mattress  and  stone  protection  work  was 
built  to  arrest  erosion  of  the  north  spit;  a  stone  and  brush  dike  was 
commenced  and  carried  out  on  the  north  spit,  1,480  feet  in  length,  and 
the  south  jetty  was  extended  600  feet,  making  it  3,61)9  feet  long ;  this 
completed  the  contract. 

No  work  was  done  from  December,  1891,  to  April,  1893,  owing  to 
lack  of  funds. 

On  account  of  continued  erosion  of  the  north  spit  the  project  was 
sligbtly  modified  in  1892,  as  recommended  by  a  Board  of  Engineers, 
60  as  to  make  the  previously  built  dike  a  part  of  the  jetty. 

The  north  jetty  was  relocated,  and  its  construction  authorized  to  a 
point  sufficient  to  arrest  erosion  without  awaiting  the  completion  of  the 
flouth  jetty. 

Funds  having  been  appropriated  by  the  river  and  harbor  act  of  July 
13, 1892,  and  the  improvement  placed  under  the  sq- called  continuous- 
eontract  system,  proposals  for  the  work  were  invited. 

On  December  16,  1892,  a  contract  was  entered  into  with  John  C. 

Boll,  jr.,  the  lowest  bidder.    Work  under  this  contract  was  commenced 

April  14, 1893  (on  which  date  the  first  load  of  stone  was  delivered  on 

the  north  jetty),  and  construction  continued  during  the  season  up  to 

February,  1894,  when  it  was  closed  down  and  not  resumed  until  the 

htter  part  of  April,  and  from  that  time  to  the  close  of  the  fiscal  year 

carried  on  without  intermission.    During  this  fiscal  year  the  work  done 

amounted  to  2,674  feet  of  trestle,  14,343  cubic  yards  of  brush,  and  72,483 

tons  of  rock,  making  the  north  jetty  6,178  feet  long,  of  which  3,767  feet 

was  completed  to  full  height. 

South  jetty. — ^Owing  to  the  channel  encroaching  too  closely  to  the  line 
of  the  jetty  a  few  short  spurs  of  rock  and  brush  were  built  to  divert  the 
earrent  at  the  points  most  threatened.  No  other  work  was  done  on  the 
south  jetty  with  the  exception  of  placing  15,836  tons  of  rock  as  a  revet- 
ment on  the  south  side  and  filling  up  a  few  gaps.  For  this  work  555.23 
eabic  yards  of  brush  and  19,758  tons  of  rock  were  used.  The  south  jetty 
was  at  this  time  3,699  teet  long. 

The  total  amount  earned  by  the  contractor  up  to  June  30, 1894,  was 
$219,111.64. 

Amount  expended  and  results  obtained  to  June  30j  1894. — The  amount 
expended  on  jetty  work  up  to  June  30, 1894,  was  $495,598.90.  A  reason- 
ably fixed  channel  of  24  feet  depth  and  about  950  feet  in  width  had  been 
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maintained  during  the  latter  part  of  the  year,  and  no  vessels  were 
detained  owing  to  insufficient  water.  Vast  quantities  of  sand  were 
impounded  on  the  outside  of  both  jetties  which  without  them  would 
probably  have  been  carried  into  the  entrance. 


APPROPRIATIONS. 


MarchS,  1881 $40,000 

August  2, 1882 40,000 

July  5, 1884 62,500 

August  5, 1886 75,000 

August  11, 1888 125,000 

September  19, 1890 80,000 


July  13,1892 $150,000 

March  3, 1893 522,000 

March  2, 1895 225,000 


Total 1,319,500 


Note. — Of  the  above  amounts  appropriated  $80,884.69  was  expended  for  dredging, 
and  forms  no  part  of  the  present  project. 

Report  of  operations  during  the  present  fiscal  year. — At  the  beginning 
of  the  fiscal  year  work  wa9  in  progress  under  the  continuous  contract 
made  with  John  0.  Bull,  jr.;  Lieut.  Herbert  Deakyne,  Corps  of  Engi- 
neers, remained  in  local  charge. 

The  beginning  of  the  fiscal  year  found  operations  on  the  jetties  in 
progress,  which  continued  until  the  close  of  the  season  in  January, 
1895.  The  work  was  vigorously  pushed.  The  deliveries  of  material 
and  construction  of  trestle  was  much  greater  than  for  the  correspond- 
ing months  of  the  previous  year. 

South  jetty. — Owing  to  the  deep  water  at  and  beyond  the  end  of  this 
jetty,  caused  by  a  shifting  of  the  channel  to  the  southward,  no  work  of 
extension  had  been  done  for  two  years.  A  few  short  groins  were  built  to 
divert  the  current  which  had  encroached  dangerously  on  the  line  of  the 
jetty.  These  groins  were  onlj-  practicable  where  the  water  deepened 
gradually  from  the  jetty  to  the  channel;  where  the  slope  was  abrupt  it 
was  found  difficult  to  properly  sink  the  mattresses  or  to  keep  the  rock 
in  place.  They  were  of  some  benefit,  but  accumulated  sand  less  rapidly 
than  was  expected. 

For  this  reason  the  experiment  was  tried  of  revetting  the  slopes  of 
sand  next  the  channel,  where  it  threatened  to  undermine  the  jetty,  with 
rock  both  large  and  small  dumped  from  the  trestle.  This  revetment 
was  made  continuous  for  a  length  of  1,056  feet  from  bent  150  to  bent 
216,  the  end  of  the  existing  trestle.  In  this  revetment  during  July  and 
August  8,460  tons  of  rock  was  used.  At  this  time  the  depth  of  water 
parallel  to  the  line  of  the  jetty  and  70  feet  out  from  its  center,  from  bent 
150  to  bent  215,  varied  from  15  to  40  feet,  averaging  32  feet.  The  rock 
when  dumped  took  a  slope  of  4  on  5,  but  soon  flattened  out  to  2  on  3. 
The  crest  of  the  revetment  was  built  up  to  the  height  of  the  jetty 
alongside,  but  later  in  the  season  this  height  was  somewhat  reduced  by 
the  sea.  This  enrockment  served  its  purpose  and  protected  the  jetty 
proper  from  being  undermined.  To  enable  this  revetment  to  be  placed 
the  trestle  had  to  be  repaired  as  far  as  bent  208  and  rebuilt  from  that 
point  outward  to  bent  216.  The  operation  of  driving  piles  through  the 
rock  of  the  jetty  did  not  prove  so  difficult  as  was  anticipated;  a  pene- 
tration varying  from  6  to  18  feet  was  secured. 

After  the  work  of  revetment  was  completed  it  was  desired  to  extend 
the  south  jetty,  but  surveys  beyond  its  out^r  end  still  disclosed  depths 
of  water  from  35  to  50  feet,  in  which  depth  jetty  work  was  considered 
too  expensive,  especially  as  past  experience  led  to  the  belief  that  this 
condition  was  only  temporary  and  that  the  constantly  recurring  changes 
would  again  move  the  channel  northward  and  cause  shoaling,  there- 
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after  rendering  extension  work  feasible.   On  August  16, 1894,  therefore, 
work  on  the  south  jetty  was  discontinued. 

Daring  September  and  December.  1894,  and  January  and  February, 
1895,  considerable  damage  was  done  oy  violent  storms.  Fif^-one  bents 
were  destroyed  or  seriously  damag^,  one-third  of  the  piles  having  been 
carried  away  back  to  bent  160.    The  last  bent  standing  was  165. 

In  March,  1895,  soundings  off  the  end  of  the  jetty  showed  changed 
conditions ;  considerable  shoaling  had  taken  place.  The  channel,  which 
bad  formerly  crossed  the  line  of  the  south  jetty,  had  shifted  to  the  north- 
ward, and  for  a  distance  of  1,000  feet  ahead  of  the  trestle  there  was 
depth  of  only  18  to  22  feet  where  formerly  it  had  been  35  to  50  feet. 
This  condition  was  favorable  for  extension  work  and  preparations  to 
that  end  were  commenced. 

Pile  driving  for  repairs  to  the  trestle  was  begun  May  4,  and  by  the 
end  of  the  month  the  trestle  was  again  intact  to  bent  181. 

Daring  June,  1895,  this  work  was  continued,  and  by  the  end  of  the 
fiscal  year  the  trestle  had  been  rebuilt  to  bent  230,  a  length  of  3,682 
feet.  The  length  of  the  original  trestle  was  3,699  feet,  so  the  work  of 
replacing  former  trestle  was  practically  completed. 

The  depth  of  water  at  bent  230  is  25  feet;  on  the  proi)osed  line  of  the 
extension  of  the  jetty  it  has  deepened  since  March  to  about  28  feet. 

North  jetty. — The  beginning  of  the  fiscal  year  found  the  work  of  con- 
itmction  of  this  jetty  in  full  operation.  During  July,  August,  and  the 
early  part  of  September  the  weather  was  unusually  favorable.  Excel- 
l^t  progress  was  made — better,  in  &ct,  than  at  any  former  period  of 
the  work — but  in  September  severe  gales  and  heavy  seas  commenced, 
and  from  that  time  on  the  work  on  the  trestle  was  more  in  the  nature 
of  repairs  than  extension.  At  the  beginning  of  September  the  trestle 
was  built  to  bent  393,  a  length  of  6.300  feet  beyond  the  initial  point; 
during  the  mouth  this  was  carried  to  oent  423,  when  a  storm  commenced 
which  carried  away  the  outer  bent,  broke  one  pile  in  bent  405,  and  did 
other  slight  injuries.  In  October  the  trestle  was  repaired  and  extended 
to  bent  431,  when  another  storm  carried  away  9  bents  back  to  bent  423, 
and  broke  7  piles  inshore  from  that  point.  In  November  the  trestle 
was  again  repaired  and  extended  to  bent  427,  and  extra  fiftstenings  put 
OD,  bat  was  again  destroyed  on  the  27th,  4  bents  being  lost,  which  left 
the  trestle  standing  to  bent  423,  the  point  reached  in  September. 

In  view  of  these  repeated  disasters  it  was  decided  to  stop  extension 
at  this  point  for  the  winter,  strengthen  the  outer  end,  and  confine  the 
operation  to  building  up  the  stonework. 

Accordingly,  the  6  outer  bents  were  reenforced  with  extra  bolts  and 
Biiaps.  In  January,  1895,  a  severe  gale  caused  the  destruction  of  30 
bents  back  to  bent  388,  and  took  out  31  piles  between  bents  364  and 
385.  This  left  the  outer  6  bents  standing  alone,  with  a  gap  32  bents 
or  512  feet  long  intervening  between  them  and  the  nearest  inshore  por- 
tion of  the  trestle.  This  was  the  condition  February  8, 1895,  when  work 
was  suspended.  During  the  latter  part  of  February  these  6  outer  bents 
were  destroyed. 

In  April,  1895,  reconstruction  was  begun,  and  in  spite  of  bad  weather 
repairs  were  made  out  to  bent  405.  In  May  the  trestle  was  repaired 
and  extended  to  bent  436.  This  new  work  was  damaged  by  a  storm  on 
the  25th,  1  bent  and  17  piles  being  lost,  but  by  the  end  of  the  month  the 
trestle  was  again  rebuilt  to  bent  436.  • 

The  work  during  June  consisted  of  extension  of  the  trestle;  piles 
were  driven  to  bent  487,  a  length  of  7,803  feet,  and  trestle  completed  to 
o«nt  473,  a  length  of  7,579  feet. 

BNG  95 208 
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Five  different  systems  of  fastening  caps  to  piles  were  tried  and  were 
exposed  to  storms  on  May  25  and  27.    These  fastenings  were — 

First.  A  j-inch  iron  drift  bolt  alone. 

Secoud.  A  j-tnch  iron  drift  bolt  and  a  2|  by  |  inch  by  5  feet  iron  strap  spiked  to 
cap  and  pile. 

Third.  A  1-inch  steel  drift  bolt  and  a  strap  as  above. 

Fourth.  A  I -inch  iron  drift  bolt,  strap  as  above,  and  two  4  by  6  inch  pine  braces 
per  bent  bolted  to  cap  and  piles. 

Fifth.  A  i-inch  iron  drift  bolt  and  a  l^-inch  iron  screw  bolt,  with  nut  mortised 
in  pile. 

The  only  method  that  stood  the  storm  without  damage  was  the  fifth. 

In  the  first  three  years  of  jetty  construction  sway  braces  were  placed 
on  piles  of  trestle  to  stiffen  it  until  the  enrockment  was  well  up  from 
the  bottom.  Occasionally  these  were  broken  by  violent  sea  action  dur- 
ing storms,  and  more  frequently  by  rock  being  dumped  on  them  from 
the  cars  aoove.  In  the  past  two  working  seasona  sway  braces  have 
been  omitted  for  the  reason  that  their  surface  e^^posure  to  the  waves 
was  so  great  as  to  endanger  the  stability  of  the  trestle.  Other  means 
to  secure  it  were  by  extra  fastenings  to  caps  and  stringers  as  detailed 
above. 

In  spite  of  these  precautions  51  bents  or  816  feet  of  trestle  on  south 
jetty  and  46  bents  or  736  feet  of  trestle  on  north  jetty  were  destroyed 
during  severe  gales.  Part  of  this  loss  had  to  be  borne  by  the  contractor, 
the  larger  part,  however,  occurring  during  the  season  when  work  was 
not  in  progress,  had  to  be  replaced  at  the  expense  of  the  Government. 

That  the  trestle  should  be  destroyed  is  not  at  all  surprising  when  it 
is  considered  that  during  violent  storms  green  waves  sometimes  break 
and  curl  over  and  across  the  top  of  this  frail  superstructure.  Piles 
have  been  broken  short  off  at  and  above  their  line  of  intersection  with 
the  rock  jetty,  and  stringers  12  by  14  inches  in  size  have  been  broken 
in  two  by  the  impact  of  these  waves.  The  trestle  has  been  made  as 
strong  as  any  reasonable  expenditure  of  money  would  warrant.  Where 
broken  or  destroyed  it  has  to  be  repaired  or  renewed. 

Mattress  work, — The  brush  mattress  work  used  during  the  year  for 
foundation  for  the  stone  jetty  were  each  two  bents  or  32  feet  long  by  48 
feet  wide  by  3^  feet  thick;  they  were  constructed  on  hanging  stages 
under  the  trestle,  loaded  with  small  rock  and  sunk.  This  work  followed 
trestle  construction  as  closely  as  possible.  The  jetty  built  during  1894 
was  founded  in  a  practically  uniform  depth  of  water,  rarely  more  than 
16  feet  or  less  than  10  feet.  The  scour  induced  by  the  piles  driven  in 
extension  was  small.  The  average  depth  in  which  piles  were  driven 
was  13.6  feet  and  the  average  depth  in  which  mattresses  were  sunk  was 
14.8  feet,  making  the  average  scour  1.2  feet. 

Rock.-r^The  rock  used  during  the  latter  part  of  the  past  year  was 
of  better  quality  than  heretofore,  owing  partly  to  improvement  in  the 
quarries  and  also  to  rigid  inspection  and  rejections  of  rock  thought 
liable  to  disintegrate.  For  some  time  past  it  had  been  observed  that 
some  of  the  rock  delivered  early  in  the  work,  where  subjected  to  alter- 
nate exposure  to  water  and  air,  showed  signs  of  disintergration ;  thor- 
ough examination  of  this  rock  was  made  with  a  view  to  determine 
which  of  the  several  kinds  furnished  had  proven  to  be  bad.  The  result 
reached  was  that  four  kinds  of  rock  delivered  were  unsuitable,  viz: 

A  fine-grained  blue  rock  full  of  seams  and  so  soft  that  it  crumbled  in  the  hand; 

A  surface  rock  of  yellow-gray  color; 

A  conglomerate,  crumbling  on  slight  pressure ;  and 

A  rock  containing  seams  of  slate. 
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All  rock  of  this  character  was  rejected,  as  was  also  some  for  small 
size.  Small  rock  was  used  for  sioking  mattresses,  revetting  the  chan- 
nels, slopes,  and  for  hearting  jetties;  the  large  rock  (1  ton  and  upward) 
for  facings  and  tops  of  jetties. 

During  the  past  year  the  quantity  of  rock  delivered  in  the  north 
jetty  was  197,216  tons,  an  amount  largely  in  excess  of  any  previous 
year  in  the  history  of  the  work.  The  largest  monthly  deliveries  were  for 
May  and  June,  when  26,755  and  30,794  tons,  respectively,  were  received 
and  placed. 

This  increased  output  is  due  te  the  efficient  management  of  Mr.  W.  E. 
Dennison.    Since  assuming  charge,  as  manager,  he  has  increased  the 
plant  principally  by  the  purchase  of  additional  scows,  a  new  locomotive, 
new  cars  and  the  remodeling  of  many  old  ones,  by  which  the  train 
loads  of  rock  can  be  handled  regularly  and  without  delay. 
The  quarries  and  the  jetties  are  also  connected  by  telephone  line. 
The  electric-light  plant  installed  at  the  quarries  the  year  before 
oiables  quarrying  to  be  carried  on  at  night. 

Spurs  and  revetment^  north  jetty, — In  May,  1894,  the  high-water  line 
was  at  bent  22.  Scour  occurred  and  this  line  receded  toward  the  wharf 
and  threatened  to  undermine  the  initial  point  of  the  jetty.  To  prevent 
this  rock  was  dumped  on  the  bay  side.  By  October  the  scour  was  so 
pronounced  that  it  became  evident  that  other  means  must  be  resorted 
to  to  stop  the  erosion;  consequently  a  piece  of  track  was  built,  leaving 
the  jetty  at  bent  18  and  extending  along  the  high-water  line  to  the 
wharf.  From  this  track  shore  protection  work  of  brush  and  heavy  rock 
was  built;  later  this  protection  was  carried  on  to  the  north  side  of  the 
wharf.     This  accomplished  its  purpose  and  the  cutting  ceased. 

Continued  cutting  near  bent  92  compelled  the  construction  of  a  spur, 
leaving  the  jetty  at  bent  75  and  extending  to  a  point  150  feet  out  from 
the  center  of  the  jetty.  The  effect  of  this  spur  was  not  altogether 
satisfactory;  an  eddy  around  its  end  first  undermined  the  rock  and 
finally  carried  away  the  outer  portion.  It  is  believed  that  it  was  the 
cause  of  the  sinking  of  the  jetty  near  bent  85,  a43  at  this  point  the  eddy 
formed  by  the  spur  was  particularly  noticeable. 

Another  spur  was  built  at  bent  207  to  protect  a  portion  of  the  jetty 
built  in  shallow  water.  At  this  point  the  spur  was  exposed  to  the 
breakers.  It  stood  during  the  past  winter  without  material  change  in 
the  spur  itself  or  its  surroundings. 

In  March,  1895,  serious  erosion  took  place  near  bents  50, 95,  and  200. 
At  these  points  the  channel  encroached  dangerously  near  the  jetty. 
To  prevent  undermining,  revetment  of  the  channel  slope  was  immedi- 
ately begun.  In  the  vicinity  of  bent  95  17,000  tons  of  rock  were  placed 
in  the  revetment.  It  was  brought  up  to  8  feet  above  low  water  from 
bent  75  to  bent  110;  from  bent  110  to  bent  115  it  was  brought -up  to  6 
feet  above  low  water,  and  from  115  to  120  to  2  feet  above  low  water. 

Near  bent  200  the  revetment  was  brought  up  to  2  feet  above  low 
water  and  extended  to  bent  202.  At  bent  50  to  75  the  revetment  was 
brooght  up  to  4  feet  above  low  water. 
The  jetty  at  these  points  is  for  the  present  safe. 
The  rock  dumped  in  revetment  did  not  retain  the  slope  first  assumed, 
but  was  flattened  and  spread  out  over  the  slope  of  the  channel,  thus 
forming  a  blanket  of  stone  over  the  sand  and  preventing  erosion. 

The  experience  thus  far  on  this  work  leads  to  the  belief  that  the 
revetment  of  slopes  has  been  more  effective  in  checking  undermining 
of  the  jetty  than  a  system  of  spurs  or  groins,  for  the  reasons : 

First.  That  the  revetment  can  be  instantly  applied  whenever  scour 
is  manifested,  whereas  to  couatrnct  a  spur  it  is  necessary  ftx^t  t/o  buWidi 
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a  trestle  from  which  to  place  the  mattresses  and  rock,  and  serious 
injury  may  be  done  before  this  can  be  accomplished. 

Second.  The  revetment  does  not  change  the  channel  alignment,  but 
allows  a  smooth  flow  of  the  current  over  it.  The  spurs  generally  nave 
caused  eddies  and  whirls  around  them,  which  in  a  few  cases  caused 
their  partial  destruction,  with  probable  injury  to  the  jetty  as  well. 

Third.  Bevetment  is  cheaper  for  the  length  of  the  jetty  protected. 

Further  observation  and  experiment  will  be  necessary  to  determine 
fidly  the  best  means  to  aiibrd  absolute  security  against  undermining. 

At  the  end  of  the  fiscal  year  the  trestle  of  the  north  jetty  was  com- 
plete to  bent  473,  a  distance  of  7,579  feet;  mattresses  sunk  to  bent  473 
and  jetty  completed  to  bent  395,  a  distance  of  6,329  feet. 

The  initial  point  from  which  distances  are  given  is  well  inshore. 

Thus  far  the  jetties  proper  have  not  been  materially  injured  by  storms. 
In  a  few  ^^cattered  places  the  waves  have  beaten  down  the  peaked  crests 
of  rock  and  at  the  outer  ends  of  the  jetties  and  occasionally  at  other 
places  some  subsidence  of  the  rock  has  been  noticed,  and  small  rock 
used  for  revetment  purposes  has  been  scattered  and  spread  by  the  sea 
along  the  steep  sandy  slopes  on  the  channel  side  of  the  jetties,  as  was 
expected  and  desired. 

This  distribution  of  small  rock  has  created  frequent  unfavorable  com- 
ment and  hostile  criticism  through  at  least  one  local  newspaper,  clippings 
from  which  were  regularly  mailed  to  Senators  and  Members  of  Congress 
from  California,  to  high  officials  in  the  War  Department,  and  to  other 
officers  in  charge  of  public  works  with  a  view  to  discredit  the  work  and 
its  management. 

A  summary  of  the  construction  work  by  months  during  the  past  fiscal 
year  may  be  of  interest : 

NORTH  JETTY. 


Jnly 

Aagiist  — 
September. 
October  — 
November . 
December.. 


January.. 
February 

March 

April 

May 

Jane 


Months. 


1894. 


1895. 


Total  for  north  Jetty. 


Kock. 


Tom. 
13,657 
21. 121 
34,102 
23,440 
7.852 
0,815 


11.877 


Lbt. 

760 
1.750 
1,500 
1,750 

410 
2,230 


2.982  1,490 

25,216  2,000 

26, 755  450 

80,704  1,420 


197, 216        310 


Trestle. 


Feet. 
577 
738 
160.5 
803.5 


321 


60.4 
738 


2,806.4 


Mattress. 


Cubic  feet. 
8,40S 
4.572.34 
4,051.70 
1.073.20 


1,780.21 


23.85 


140.5 
8,771 


10.715.80 


SOUTH  JETTY. 


1894. 

July 

August 

Total  for  south  jetty 

Total  for  fiscal  year  on  both  jetties 


8,896 
4,562 


950 
100 


8,460    1.050 


205,676    1,360 


2.898.4 


19.715.80 


Amount  expended  during  the  past  fiscal  year. — The  amount  expended 
during  the  past  fiscal  year  was  $300,244.37,  making  the  total  amount 
tbua  far  expended  $876,727.96. 
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BesuUs  obtained. — A  survey  made  in  December,  1894,  a  copy  of  which 
is  herewith,  showed  that  a  few  changes  had  occurred  since  May.  The 
channel  over  the  bar  had  shifted  slightly  to  the  north  and  deepened  1 
foot^  being  25  feet  deep  and  100  feet  wide.  The  channel  by  the  north 
spit  in  the  entrance  hsMl  also  a  depth  of  25  feet.  The  Bucksport  Ghan- 
Del  was  unchanged.  The  channel  from  south  jetty  to  south  bay  had 
shoaled  considerably.  A  middle  ground  3,600  feet  long  existed,  l3ing 
approximately  north  and  south,  just  inside  the  shore  end  of  the  jetties. 
This  has  since  been  much  reduced  in  extent.  The  accumulation  of  sand 
on  the  north  side  of  the  north  jetty  continued  during  the  year. 

In  May,  1895,  another  surrey  of  the  entrance  was  begun,  but  was 
not  fully  completed  in  time  to  be  incorporated  in  this  report. 

As  stated  elsewhere,  the  former  dredged  channels  inside  the  bay  have 
deteriorated  to  such  an  extent  that  full  advantage  can  not  be  taken  by 
vessels  of  the  25-foot  channel  over  the  bar,  for,  although  deep-draft 
ships  may  enter  the  harbor  they  have  difficulty  in  reaching  and  leaving 
the  wharves  in  Eureka  at  the  low-tide  stages.  This  matter  will  be  the 
subject  of  future  report. 

Lieut.  Herbert  Deakyne,  Corps  of  Engineers,  has  been  the  resident 
mgineer  in  local  charge  of  the  work  during  the  past  year.  His  report 
IB  sent  herewith,  and  contains  many  int^esting  details  of  the  work. 
Acknowledgments  are  due  him  for  strict  attention  to  duty  and  valu- 
able eervices. 

Assistant  Engineer  W.  E.  Hughes  and  Inspectors  F.  Moulton  and  F. 
J.Swali  were  employed  during  the  entire  year  and  Inspectors  H.  G. 
Parker  and  D.  L.  Larkin  for  part  of  the  year.  All  have  rendered  efficient 
and  faithful  service. 

Futtire  operations. — ^The  amount  of  money  at  present  available  for 
the  work  is  $392,177.74.  At  the  present  rate  of  earnings  by  the  con- 
tractor this  amount  will  be  barely  adequate  to  meet  the  payments  to 
June  30, 1896. 

In  addition  to  the  amounts  already  appropriated  $475,000  can  be 
advantageously  expended  during  the  fiscal  year  ending  June  30, 1897. 

Money  statement. . 

JqIj  1,1894,  balance  unexpended.^ $518,016.41 

Amount  appropriated  by  sandry  cml  act  approved  March  2, 1895 226, 000. 00 

743, 016. 41 
June  30, 1895,  amount  expended  during  fiscal  year 300, 244. 37 

July  1, 1895,  balance  unexpended 442,772.04 

July  1, 1895,  outstanding  liabilities $50,594.30 

July  1, 1895.  amount  covered  by  uncompleted  contracts 392, 177. 74 

442,772.04 

(Amomit  (estimated)  required  for  completion  of  existing  project 818, 115. 00 
Amount  tkat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  475, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


rbport  of  lieut.  h1crbbrt  deaktne,  corps  of  knoikserb. 

United  States  Engineer  Office, 

San  Franoiseo,  Cdl.,  March  6, 1895, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  improve- 
iDfiiit  of  the  entrance  to  Humboldt  Bay,  California,  during  the  season  beginning 
April,  1894,  and  ending  February^  1895. 
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At  the  close  o£  the  work  for  the  winter,  February  3, 1894,  the  north  jetty  had  been 
extended  to  bent  265,  a  length  of  4,248.6  feet,  of  which  a  length  of  3,608  feet  was 
completed  to  full  heieht. 

The  south  jetty  bad  been  extended  to  bent  230,  a  length  of  3,699  feet.  Daring  the 
winter  the  last  two  bents  of  the  north  jetty  trestle,  264  and  265,  and  one  pile  in  bent 
2^  were  carried  away.  There  was  very  little  settlement  of  rock  during  the  winter; 
some  of  the  rock  near  the  outer  end  of  the  completed  portion  was  beat«n  down  by 
the  sea. 

The  trestle  of  the  south  jetty  had  been  destroyed  during  the  preceding  season  as 
far  back  as  bent  208,  distant  about  350  feet  from  the  outer  end.  There  were  no 
further  injuries  of  any  consequence  during  the  winter. 

The  work  in  contemplation  for  the  season  of  1894  was  the  extension  of  the  north 
jetty,  the  repair  of  the  trestle  of  the  south  jetty,  and  the  protection  of  this  jetty  on 
the  channel  side  by  a  revetment  of  rock.  The  contract  of  December  16,  1892,  with 
John  C.  Bull,  jr.,  of  Arcate,  Cal.,  was  still  in  force. 

During  the  winter  season  the  contractor  had  been  making  repairs  and  enlarge- 
ments of  his  plant.  The  wharf  at  Bayside  was  extended  to  deeper  water,  so  that 
rock  could  be  towed  away  at  low  tide. 

A  full  barge  load  (21)  of  the  hydraulic  cars  invented  by  Mr.  Pine,  of  Eureka, 
was  procured,  and  a  bar^e  load  of  old  cars  was  changed  to  hydraulic  cars.  The 
contractor's  two  locomotives,  in  addition  to  receiving  a  general  overhauling,  were 
fitted  with  pumps  for  the  operation  of  the  hydraulic  cars.  Preparations  were  made 
for  the  use  m  the  quarry  of  a  jet  of  water  for  washing  the  dirt  and  waste  rock  away 
from  the  larger  rock.  A  portion  of  the  stream  in  which  the  quarry  is  situated  was 
diverted  into  a  ditch  dug  along  the  brow  of  the  hill  above  the  quarry,  and  was  used 
to  supply  the  jet.    Additional  derricks  and  hoisting  engines  were  obtained. 

The  first  work  done  was  the  construction  of  a  new  wharf  and  shore  tracks  on  the 
south  spit,  the  old  wharf  and  tracks  being  no  longer  fit  for  use.  The  cost  of  renew- 
ing them  was  estimated  at  $4,000,  but  as  the  contractor  preferred  to  have  a  wharf 
in  an  entirely  new  location,  and  a  new  set  of  shore  tracks  to  correspond,  he  was 
authorized  to  make  such  construction  as  he  desired,  with  the  understanding  that  he 
should  bear  all  expense  in  excess  of  $4,000. 

This  plan  was  carried  out;  he  was  paid  for  1,600  feet  of  shore  track  at  $2.50  per 
foot,  the  material  and  labor  for  this  track  being  fumisbed  by  the  contractor.  For 
the  remainder  of  the  track  and  for  the  wharf  and  apron  the  contractor  was  allowed 
to  use  such  old  timber,  planking,  and  rails  as  were  serviceable. 

During  the  winter  and  early  spring  a  few  piles  under  and  near  the  hinge  of  the 
apron  on  the  north  spit  had  scoured  out.  A  complete  set  of  new  piles  under  the 
hinge  of  the  apron  and  nine  piles  in  the  wharf  were  driven.  The  grade  of  the 
approach  to  the  apron  was  eased  by  cutting  off  the  piles  in  two  bents,  making  the 
grade  about  40  feet  long,  instead  of  15,  as  before.  The  shore  tracks  were  cleared  of 
tbe  sand  that  had  drifted  on  them  during  the  winter.  The  grade  on  the  trestle  of 
north  jetty  between  the  shore  end  and  the  beginning  of  double  track  was  eased  by 
making  it  longer  than  before;  at  the  same  time  the  grade  was  made  uniform,  it 
having  been  very  irregular  previous  to  this  time. 

After  the  repair  of  the  north  spit  wharf  the  pile  driver  was  taken  out  on  the  north 
jetty  and  proceeded  to  put  the  trestle  in  repair.  Seven  piles  were  driven  in  the 
vicinity  of  bent  60,  to  replace  a  like  number  broken  out  by  a  drift  log  a  short  time 
before  the  cessation  of  work  the  preceding  season.  One  pile  was  driven  in  bent  56 
under  a  projecting  cap.  One  pile  in  bent  263,  lost  during  the  winter,  was  replaced, 
and  bents  2(54  and  265  were  rebuilt. 

Around  the  end  of  the  jetty  a  very  deep  hole  was  found.  The  piles  of  the  first 
bent  of  new  work  were  driven  May  12,  in  a  depth  of  32  feet ;  those  of  the  next  bent 
in  a  depth  of  34  feet. 

The  water  then  began  to  ^row  shoaler,  decreasing  to  20  feet  in  depth  at  bent  274. 
The  experience  here  was  similar  to  that  met  with  in  October,  1893,  when  pile  driving 
was  resumed  after  a  stoppage  of  two  months,  in  that  the  greatest  depth  was  found 
in  building  the  second  bent  of  new  work.  In  the  deep  water  between  bents  265  and 
270  it  was  found  that  the  trestle  was  very  unsteady;  accordingly  braces  were  put 
on  the  piles.  These  braces  were  made  of  3  by  12  inch  plank,  16  feet  long;  four 
were  used  to  a  bent,  one  pair  being  placed  on  the  north  and  north  center  piles.  The 
use  of  braces  was  discontinued  after  the  trestle  reached  a  point  where  the  wat^rwas 
only  about  20  feet  deep. 

The  first  mattress  was  sunk  May  17  in  an  average  depth  of  34  feet.  Work  continued 
without  interruption  till  the  end  of  June,  at  which  time  the  trestle  extended  to  bent 
323,  a  length  of  5,178  feet;  mattresses  were  sunk  to  8  feet  beyond  bent  311,  a  length 
of  4,993  feet;  and  completed  jetty  extended  to  bent  235,  a  length  of  3,767  feet. 

A  cross-over  between  the  tracks  on  the  trestle  at  bent  260  was  constructed  in  Juno 
at  B  cost  of  $284.75. 
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The  first  rock  of  the  Beason  was  delivered  at  the  soiith  spit  April  30,  and  was  used 
to  begin  the  revetment  on  the  channel  side  of  the  jetty.  The  revetment  was  made 
oontmiioaa  from  the  spnr  at  bent  150  toward  the  outer  end  of  the  jetty.  By  the  23d 
of  June  it  was  completed  as  far  as  bent  184;  work  was  then  suspended  until  a  pile 
driver  could  be  constructed  for  the  repair  of  the  trestle  ahead  of  bent  184.  Up  to 
this  time  16,062  tons  of  rock,  principally  small  rock,  had  been  used  for  the  revetment. 
A  survey  of  the  entrance  was  made  in  May.  It  showed  a  marked  change  since  the 
foivey  of  December,  1893.  The  depth  in  the  southwest  channel  over  tlie  bar  was 
found  to  be  24  feet ;  the  northwest  channel  had  partly  closed  np.  The  channel  close 
^y  the  north  spit  had  deei>ened  from  10  to  25  feet,  so  that  a  continuous  channel  of 
24  feet  depth  extended  from  the  ocean  to  a  point  2,000  feet  above  the  light-house 
wharf  on  the  north  spit.  The  channel  alongside  the  outer  end  of  the  south  jetty 
shoaled  about  10  feet  during  the  winter.  Tne  depth  in  the  old  Bucksport  Channel 
WS8  found  to  be  10  feet. 

Fifteen  new  piles  were  placed  in  the  north  spit  wharf  by  the  contractor  in  June. 
They  were  in  line  of  the  repairs  ho  should  have  made  upon  the  stoppage  of  work  in 
February,  which  repairs  were  left  in  abeyance  because  the  question  of  a  relocation 
of  the  wharf  was  under  discussion. 

A  few  piles  were  carried  away  from  the  outer  end  of  the  south  jetty  trestle  in  June. 
No  entire  bents  were  lost. 

The  rock  delivery  for  the  season  up  to  the  end  of  June  amounted  to  83,769  tons. 
Thp  earnings  for  the  same  period  amounted  to  $62,505.93,  making  the  total  on  the 
COD  tract  $219,145.15. 

At  the  beginning  of  the  fiscal  year  1895  work  was  in  progress  on  the  north  jetty. 
Early  in  Jaly  the  work  was  interrupted  by  strikes  on  the  part  of  the  laborers.  The 
pile-driver  crew  quit  work  on  June  30  and  did  not  return.  On  the  2d  of  J  uly  a  strike 
ocenrred  at  the  quarry,  putting  a  stop  to  all  rock  work.  A  new  pile-driver  crew 
was  secared  for  the  north  Jetty  and  a  compromise  was  effected  with  the  quarry 
laborers.     Pile  driving  was  resumed  July  7  and  rock  delivery  on  the  11th. 

The  depth  of  water  in  which  the  piles  were  driven  was  very  uniform  during  July. 
It  varied  but  little  from  10  feet.  Deeper  water  was  encountered  in  August,  the 
nazimnm  being  a  little  over  16  feet.  By  the  21st  of  September  the  pile  driver  had 
reached  bent  423. 

A  period  of  stormy  weather  in  the  latter  part  of  September  and  early  part  of 
October  made  the  progress  of  the  work  very  slow. 

Bent  423  was  partially  destroyed  September  22;  it  was  rebuilt  on  the  25th,  and 
was  again  destroyed  on  the  26th;  it  was  rebuilt  October  9,  and  the  pile  driving  was 
carried  as  far  as  bent  431  by  October  15.  The  next  day  a  high  tiao  and  heavy  sea 
occurred  together,  and  the  outer  eight  bents  of  trestle  were  carried  away,  leaving 
423  the  last  bent  standing;  about  a  week  later  it  was  carried  away. 

It  was  rebuilt  again  November  5,  and  by  the  9th  the  trestle  had  been  rebuilt  to 
bent  425.  It  was  then  decided  to  put  additional  fastenings  on  such  additional  trestle 
as  might  be  constructed  during  the  season.  Each  pile  was  to  have  fitted  to  its  top 
a  ring  of  2  by  i  inch  wrought  iron,  to  prevent  splitting  of  the  head  of  the  pile  dtiring 
storms;  each  pile  was  to  be  fastened  to  the  cap  with  three  1-inch  steel  drift  bolts; 
the  stringers  were  to  be  fastened  to  the  caps  by  1-inch  wrought  iron  screw  bolts  with 
head  and  nut;  the  straps  previously  used  to  fasten  the  caps  down  on  the  piles  were 
to  be  lengthened  6  inches  on  each  leg,  so  as  to  take  eight  spikes  instead  of  six,  as 
formerly ;  and  pieces  of  2-inch  pine  plank  wore  to  be  spiked  under  the  stringers,  fitting 
snngly  between  caps,  and  on  the  top  of  caps  between  stringers,  and  outside  of  outer 
stringers.  This  metnod  was  to  be  applied  to  the  trestle  beginning  with  bent  426. 
Benta  426  and  427  were  driven  on  November  11  and  12,  respectively.  The  rings  were 
put  on  the  heads  of  the  piles ;  part  of  the  steel  drift  bolts  and  all  of  the  iron  screw 
bolts  were  put  in.  Onlv  one  strap  had  been  placed  in  the  two  bents,  and  no  planking 
had  been  put  on.  While  the  trestle  was  still  in  this  incomplete  condition  a  storm 
came  on  and  destroyed  these  two  bents  and  bents  424  and  425.  It  was  then  decided 
to  make  no  further  attempt  to  extend  the  trestle  during  the  season.  Bents  418  to 
423,  inclusive,  were  strengthened  with  extra  steel  drift  bolts  and  iron  screw  bolts. 
The  trestle  then  stood  until  the  severe  storm  in  the  early  part  of  January.  A  num- 
ber of  piles  were  broken  out  on  the  11th  and  12th,  and  on  the  13th  a  gap  of  thirty 
bents,  from  bent  388  to  bent  417,  inclusive,  was  made.  Bents  418  to  423,  the  six  bents 
that  had  been  strengthened,  were  left  standing,  the  only  damage  sustained  by  them 
being  the  loss  of  one  pile  in  bent  421.  These  six  bents  stood  without  further  injury 
nntilFebniary  13,  when  they  were  totally  destroyed.  In  January  aud  the  early  part 
of  February  the  outer  ten  bents  then  standing,  376  to  385,  were  strengthened  with 
extra  bolts.  These  bents  are  still  standing,  according  to  the  latest  reports  from 
Hnmboldt  Bay. 

The  scour  around  the  piles  before  mattresses  were  sunk  was  unnsnally  small  during 
the  season.  At  the  end  of  June  the  depth  at  which  the  piles  were  driven  was  less 
thaa  10  feet,  and  a  deposit  of  sand  was  occurring  after  the  driving  of  the  piles, 
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still  further  reducing  the  depth.  In  order  to  avoid  building  the  jetty  in  snch  shoal 
-water^  the  plan  was  adopted  of  building  up  the  outer  end  rapidly,  with  the  hope  of 
inducing  scour  Just  ahead  of  the  mattress  work.  This  had  the  desired  effect.  Very 
little  ot  the  jetty  was  built  in  less  than  10  feet  of  water.  The  average  depth  in 
which  piles  were  driven  from  June  SO  to  the  end  of  the  season  was  11.7  ^t ;  during 
the  same  period  the  mattresses  were  sunk  in  an  average  depth  of  13.7  feet.  For  the 
whole  season  the  corresponding  figures  are  13.6  and  14.8  feet.  The  greatest  scour 
after  pile  driving  occurrod  at  bent  415|  where  the  mattresses  were  sunk  twenty-four 
days  after  the  pues  were  driven;  the  scour  was  8  feet. 

Mattress  woric  was  carried  as  far  as  bent  425.  A  mattress  was  made  on  bents  426 
and  427,  November  20,  but  it  broke  up  and  was  completely  lost  before  being  sunk. 

The  spur  built  in  August,  1893,  at  bent  92,  north  jetty,  was  found  to  settle  so  much 
as  to  require  replenishing  with  rock  everv  few  months.  This  spur  was  not  long 
enough  to  protect  any  considerable  length  of  jetty.  The  continuance  of  scour  in 
that  vicinity  rendered  it  advisable  to  construct  a  larger  spur,  leaving  the  n  ain  jetty 
at  bent  75,  and  reaching  out  to  a  point  about  150  feet  from  the  center  of  the  jetty 
The  construction  of  this  spur  was  begun  in  September.  The  trestle  was  built  of 
three-pile  bents,  on  which  was  laid  a  single-track  railway,  leaving  the  east  track  of 
the  main  trestle  on  a  curve  of  118  feet  radius,  extending  on  that  curve  till  an  anele 
of  60^  with  the  main  jetty  was  made,  thence  on  a  straight  line  at  that  angle.  The 
length  of  the  trestle  was  212  feet.  The  outer  half  of  the  spur  was  built  in  a  depth 
of  30  feet;  the  piles  in  this  portion  of  the  spur  were  driven  to  a  penetration  of  20 
feet  or  more.  The  spur  proper  was  built  up  of  alternate  lasers  of  brush  and  rock  to 
about  the  height  of  low  water;  above  that  level  it  was  built  of  rock  alone.  When 
the  spur  was  completed  the  rock  in  the  first  five  bents  was  up  to  about  high  water; 
the  rock  in  the  next  seven  bents  sloped  down  to  about  mid  tide;  at  the  last  bent  the 
rock  was  about  20  feet  below  zero.  As  the  spur  was  built  up,  scour  took  place  off 
the  outer  end ;  finally  a  depth  of  72  feet  was  scoured  at  a  point  about  100  feet  south- 
east of  the  outer  end  of  the  trestle.  Another  immediate  effect  of  the  spur  was  a 
shoaling  over  the  area  to  the  southward  of  the  spur.  The  30-foot  contour,  which 
was  fiQ  feet  from  the  center  of  the  jetty  opposite  bent  100  August  4,  was  found  to  be 
250  feet  from  the  jetty  opposite  the  same  bent  October  4.  This  effect  was  not  perma- 
nent, however;  in  Decemoer  it  was  found  that  the  30-foot  contour  was  close  to  the 
jetty  again. 

Besides  the  scour  off  the  outer  end  of  the  spur,  there  was  also  some  sconr  along 
the  north  side  of  the  spur ;  later  on  scour  took  place  alone  the  south  side  of  the  spur. 
The  spur  deflected  the  ebb  current  very  decidedly,  but  there  was  an  edd^  form^  to 
the  southward  of  the  spur,  so  that  when  a  strong  ebb  current  was  flowing,  a  brisk 
current  flowing  northward  close  to  the  jetty  could  be  observed  along  bents  80  and 
90.  On  the  afternoon  of  January  11,  during  a  very  strong  ebb  tide,  the  outer  five 
bents  of  this  spur  trestle  were  carried  away.  From  soundings  taken  on  the  14th  it 
was  concluded  the  pressure  of  the  current  against  the  north  face  of  the  spur  had 
forced  the  upper  part  of  the  rock  and  brash  work  over  to  the  southward  into  the 
hole  scoured  by  the  current  as  it  eddied  round  the  end  of  the  spur.  The  rock  in  the 
first  eight  bents  then  averaged  2  or  3  feet  above  zero,  the  next  four  bents  17  feet  below 
zero.  Of  the  eight  bents  left  standinjg,  the  outer  portion  was  considerably  distorted 
when  the  last  five  bents  gave  way.  The  trestle  was  put  in  order  as  far  as  bent  6,  and 
rock  was  damped  out  to  that  point  during  the  latter  part  of  January,  bringing  the 
rock  up  approximately  to  a  gradual  slope  from  high  water  at  the  inner  end  to  20  feet 
below  low  water  at  the  outer  end. 

In  July  scour  was  found  to  be  going  on  at  the  North  Spit  Wharf;  it  becMne  nec- 
essary to  put  in  three  piles,  which  was  done  with  a  water  jet.  On  the  2d  of  August 
18  cars  of  rock  were  dumped  on  the  north  side  of  the  lumber- wharf  track  to  prevent 
further  cutting.  This  was  mattress  rock,  averaging  probably  30  pounds  per  piece: 
it  was  damped  right  on  the  sand  without  any  mattress  work  at  all.  The  rook  dia 
not  settle  materially ;  it  stopped  the  cutting  and  caused  some  accumulation  of  sand. 
Three  more  cars  were  placed  here  October  4,  and  10  more  January  29. 

During  the  summer  it  was  noticed  that  the  high- water  line  near  the  shore  end  of 
the  north  jetty  on  the  bay  side  was  cutting  away.  The  cutting  was  especially  rapid 
during  springtides,  if  the  sea  happened  to  be  at  all  rough.  At  the  time  of  the  sur- 
vey of  May,  1894,  the  high- water  line  of  the  bay  shore  reacned  the  jetty  at  bent  22.  As 
it  receded  toward  the  initial  point,  rock  was  dumped  on  the  bay  side  to  prevent  the 
trestle  being  undermined.  By  the  middle  of  October  the  cutting  had  reached  bent 
8,  and  it  was  thought  best  to  put  in  some  shore  protection.  Accordingly  24  yards  of 
brush  and  4  cars  of  small  rock  were  placed  opposite  bent  8,  making  a  piece  of  shore 
protection  just  below  the  hieh-water  line,  reaching  out  some  50  feet  from  the  trestle. 
This  rock  proved  too  lieht ;  the  swell  scattered  it  aud  the  brush,  and  the  catting  con- 
tinued. Systematic  snore  protection  was  necessary,  and  October  26  a  track  was 
begun,  leaving  the  main  jetty  at  bent  7,  and  reaching  to  the  wharf.  From  this  track 
protection  work  was  bidlt  of  brush  weighted  with  heavy  rock.    This  work  pat  a 
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stop  to  the  encroachment.  The  shore  line  nnder  the  wharf  still  remained  unpro- 
tected ;  it  was  found  necessary  to  place  rock  and  brush  under  the  wharf,  thus  mak- 
ing the  shore  protection  continuous  from  bent?,  main  jetty,  to  the  north  side  of  the 
lumber- wharf  track,  connecting  there  with  the  rock  dompeil  in  August.  The  mate- 
rial used  for  shore  protection  was  183  yards  of  brush  and  674  tons  of  rock ;  the  track 
built  for  this  work  was  289  feet  long.  For  revetting  ft'om  bent  8  to  bent  22,  736  tons 
of  rock  were  used. 
In  November  the  construction  of  a  spar  at  bent  207,  north  jetty,  was  begun.    This 

?)ur  was  to  protect  a  portion  of  the  jetty  that  was  founded  in  very  shoal  water, 
he  average  aepth  under  the  mattressep  from  bent  116  to  bent  209  was  only  6  feet. 
Tlie  trestle  for  this  spur  was  similar  in  all  respects  to  the  main  jetty  trestle,    llie 
outer  three  bents  of  piles  were  driven  20  feet,  the  other  piles  in  the  spur  15  feet. 
The  depth  of  water  found  along  the  greater  part  of  the  spur  was  17  feet.    Only  one 
layer  of  mattress  work  was  used.    The  spur  was  built  up  to  about  low  water  as  far 
M  bent  13 ;  from  that  point  to  the  outer  end,  bent  23,  it  sloped  down  to  13  feet  below 
zero.    The  spur  was  built  on  a  curve  of  125  feet  radius  until  a  direction  perpend icu- 
liT  to  the  jetty  was  reached,  thence  on  the  perpendicular;  the  outer  bent  of  trestle 
was  306  feet  distant  from  the  center  line  of  the  main  jetty.    Soundings  over  the  area 
hkely  to  be  affected  by  the  spur  were  taken ;  also  observations  o^  the  directions  and 
Telocities  of  flood  and  ebb  currents  in  the  vicinity.    The  immediate  effect  of  the 
ipar  was  to  cause  scour  along  the  main  jetty  about  bent  200.    This  was  met  by  a 
nvetment  of  918  tons  of  rock.    The  outer  five  bents  and  the  next  five  alternate  bents 
of  the  spur  trestle  were  strengthened  with  extra  screw  bolts  and  drift  bolts  in 
Janaary. 
A  cross  over  between  the  two  tracks  of  the  north  jetty  trestle  at  bent  357  was  con- 
rtrocted  in  August  at  a  cost  of  $285.25.    On  the  27tb  of  November  the  trestle  of  the 
oorth  jetty  in  the  vicinity  of  bent  85  settled  under  the  east  track  upon  the  passage 
of  a  train  of  rock.    The  settlement  amounted  to  several  inches  in  the  worst  place. 
Ihis  portion  of  the  jetty  was  built  under  the  former  contract^  the  mattresses  w^re 
nok  in  a  depth  of  about  11  feet;  the  penetration  of  the  piles  is  not  known.    There 
had  been  a  recent  scour  in  that  locality  undermining  the  jetty.    The  trestle  was  put 
ia  order  by  the  driving  of  nine  piles  by  the  contractor.    Two  of  the  old  piles  had 
be^'u  broken  off  by  the  settlement;  one  of  them  had  been  completely  ruined  by  ter- 
edo and  the  other  had  been  weakened  about  one-fourth.    As  soon  as  the  trestle  was 
put  in  order  rock  was  dumped  off  the  side  of  the  trestle  to  form  a  revetment  along 
tile  jetty.    A  considerable  revetment  was  made  from  bent  80  to  bent  111 ;  from  bent 
112  to  bent  145  a  slight  revetment  was  made  as  a  protection  against  future  scour. 
The  total  amount  of  rock  used  for  revetting  from  bent  80  to  bent  145  was  6,421  tons. 
All  the  trestle  of  the  north  jetty  constructed  during  the  year  is  practically  level; 
the  top  of  the  cap  was  kept  about  24  feet  above  zero. 

At  the  beginning  of  the  fiscal  year  the  only  work  being  done  on  the  south  jetty 
wa«  the  construction  of  a  pile  driver  for  the  repair  of  the  trestle.  The  pile  driver 
vas  ready  July  5,  on  which  date  the  work  of  driving  piles  in  the  trestle  began.  The 
old  piles  standing  had  been  examined  as  far  as  bent  190  and  certain  ones  had  been 
Doted  as  being  too  badly  eaten  by  teredo  to  be  safe  for  further  use.  New  piles  were 
driven  in  place  of  these.  Beyond  bent  190  it  had  not  been  practicable  to  examine 
the  piles  for  teredo,  so  their  strength  was  tested  as  follows :  Each  pile  was  sub- 
jected to  a  horizontal  pull  of  at  least  4,000  pounds,  applied  by  the  pile-driver  engine 
palling  on  ropes  attached  to  the  head  of  the  pile.  The  strength  of  the  ropes  nad 
been  teated,  so  that  the  pnll  necessary  to  break  them  was  known. 

If  the  pile  was  below  the  required  strength.  It  broke  under  the  pnll;  if  above,  the 
ropes  broke.  The  ropes  were  made  fast  at  the  upper  end  of  the  pile,  giving  a  lever- 
age of  about  25  feet  about  the  point  where  the  pile  entered  the  rock.  A  pile  acting 
amply  as  a  vertical  pillar  requires  but  a  small  fraction  of  its  original  strength  in 
order  to  sustain  an  ordmary  load ;  the  chief  danger  from  a  weakened  pile  in  a  structure 
ach  as  this  jetty  is  that  it  may  break  when  struck  laterally  by  a  sea  or  when  swayed 
by  a  moving  load .  Out  of  thirty-one  old  piles  tested  only  two  were  found  to  be  below 
the  required  strength. 

The  work  of  driving  piles  through  rock  proved  feasible,  though  difficult.  The 
penetration  secured  varied  from  6  to  18  feet ;  the  average  was  about  13  feet. 

The  piles  were  usually  sharpened  before  driving  j  on  a  few  piles  wrought-iron  shoes 
were  tried,  bnt  they  did  not  appear  to  make  the  driving  easier.  The  trestle  standing 
as  far  as  bent  208  was  put  in  order,  a  double  track  was  laid  from  bent  175  outward, 
and  new  trestle  was  built  from  bent  208  to  bent  216.  Along  all  this  trestle  rock  was 
damped  to  revet  the  slope  on  the  channel  side.  The  work  was  completed  August  16, 
and  operations  on  the  south  jetty  were  discontinued. 

During  the  fall  I  considered  the  question  of  strengthening  the  outer  end  of  the 
loath  jetty  trestle  against  the  winter  storms.  The  storm  of  the  latter  part  of  Sep- 
tember did  some  little  damage  to  the  trestle;  the  most  noticeable  fact,  however,  was 
that  the  iigories  extended  Ibrty  bents  back  from  the  outer  end.    It  did  not  appear 
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that  strengthening  the  oater  end  would  be  of  any  use,  so  the  plan  was  abandoned. 
Daring  the  stormy  period  in  the  latter  half  of  October  thirty -one  bents  of  the  trestle , 
were  carried  away. 

The  outer  end  remained  intact  until  after  a  large  gap  had  been  made  from  fifteen 
to  twenty-five  bents  back  from  the  end,  then  the  outer  end  was  swept  away.  The 
trestle  was  injured  more  or  less  by  the  several  periods  of  rough  weather  during  the 
fall  and  winter 

At  the  close  of  the  season  February  8, 1895,  the  trestle  was  standing  as  far  as  bent 
165,  with  eight  piles  broken  out  between  that  point  and  bent  154. 

The  rock  placed  as  revetment  on  the  channel  side  of  the  south  jetty  was  beaten 
down  and  flattened  out  by  the  sea  so  that  its  crest  at  the  end  of  the  season  was  prob- 
ably 5  or  6  feet  lower  than  when  the  revetment  was  completed.  The  destruction  of 
the  trestle  along  almost  all  the  part  where  the  revetment  was  made  prevented  sound- 
ings being  taken  at  the  end  of  the  season.  The  last  soundings  on  this  rock  were 
obtained  al>out  the  end  of  September.  The  revetment  in  bents  150  to  184  had  then 
been  in  place  about  four  months;  from  bent  185  to  bent  216  the  rock  had  been  in 

Slace  about  two  months.  The  crest  of  the  revetment  was  flattened  out  nearly  level : 
elow  the  crest  the  rock  on  the  older  portion  had  a  slope  of  about  two-thirds  ana 
on  the  newer  portion  a  slope  of  four-fifths. 

A  survey  made  in  December,  1894,  showed  that  but  little  change  had  occurred  since 
May,  1894.  There  had  been  a  little  deepening  of  the  channel  over  the  bar,  and  its 
position  had  shifted  very  slightly  to  the  northward.  A  channel  of  25  feet  depth 
existed  on  the  bar,  having  a  width  of  500  feet  at  its  narrowest  part.  The  channel 
by  the  North  Spit  had  also  a  depth  of  25  feet,  and  a  continuous  channel  of  25  feet 
depth  extended  from  the  sea  to  a  point  about  1,800  feet  above  the  light-house  wharf 
on  the  North  Spit.  In  Bucksport  Channel  a  depth  of  10  feet  was  found.  The  chan- 
nel leading  from  the  end  of  south  Jetty  to  South  Bay  had  shoaled  considerably  dar- 
ing the  year. 

Opposite  bent  100  south  jetty  a  depth  of  barely  24  feet  existed. 

A  longitudinal  section  smd  cross  sections  at  every  tenth  bent  of  north  jetty  were 
taken  just  before  the  close  of  the  work. 

Intermediate  cross  sections  were  taken  at  important  places  near  the  spurs  JEtnd 
along  the  sharp  curve  of  north  jetty. 

Longitudinal  and  cross  sections  were  also  taken  of  the  two  spurs  at  bents  75 
and  207. 

At  the  end  of  the  season  the  wharf  at  the  North  Spit  was  put  in  repair.  An  exten- 
sion to  the  wharf  was  constructed  to  facilitate  landing  barges.  The  contractor 
drove  twenty-five  piles  in  the  wharf  at  his  own  expense.  They  made  good  all  dete- 
rioration that  had  occurred  during  the  working  season.  Eighteen  piles  were  driven 
in  the  wharf  at  Government  expense  to  place  the  wharf  in  better  condition  than  for 
some  time  past.  The  system  of  shore  tracks  was  entirely  remodeled,  so  as  to  give 
gentler  curves  and  grades.  The  scales  platform  was  raised  1  foot.  At  the  same  time 
it  was  lengthened  4  feet,  so  that  three  cai*s  can  now  be  weighed  instead  of  two  as 
formerly.  A  few  of  the  piles  in  the  wharf  were  put  down  with  a  water  jet.  The 
penetration  obtained  varied  from  5  to  14  feet,  the  average  being  about  10  ^t. 

One  pile  put  down  about  14  feet  February  4  came  up  1  foot  during  the  following 
night,  and  the  next  morning  it  came  up  about  10  feet  more.  It  was  put  down  again, 
and  was  sawed  off  and  made  fast  under  a  cap  before  it  had  a  chance  to  rise  again. 
No  satisfactory  explanation  for  this  behavior  of  this  pile  has  been  reached. 

The  wharf  extension  is  114  feet  long  and  32  feet  wide;  its  cost  was  $1,262.38.  The 
repairs  to  the  old  wharf,  the  changes  in  scales,  and  the  relocation  of  shore  tracks 
cost  altogether  $685.32. 

At  the  close  of  the  work  for  the  season,  February  8,  1895,  the  trestle  of  the  north 
jetty  was  intact  as  far  as  bent  385 ;  one  pile  was  standing  in  bent  387,  and  the  six  bents 
418  to  423  inclusive  were  standing  intact,  with  the  exception  of  one  pile  in  bent  421. 
Mattress  work  extended  40  feet  beyond  bent  423,  a  length  of  6,820  feet,  and  com- 
pleted jetty  extended  to  bent  341,  a  length  of  5,466  feet. 

For  purposes  of  accurate  sounding  near  the  line  of  the  jetties  Mr.  Hughes  con- 
structed two  cantilever  trusses  of  wood  and  wire,  and  mounted  one  on  the  hand  car 
on  the  south  jetty  and  the  other  on  a  small  car  on  north  jetty  formerly  used  as  a 
water  car.  By  means  of  these  cars  and  trusses  soundings  can  be  taken  with  great 
accuracy  to  a  point  70  feet  from  the  center  line  of  the  jetty.  They  are  especially 
useful  in  finding  the  slope  taken  by  rock,  getting  cross  sections  of  the  jetties,  and 
watching  scour  near  the  jetties.  The  cost  of  the  apparatus  for  the  south  jetty  was 
$10:  for  the  north  jetty,  $16. 

The  hydraulic  cars  invented  by  Mr.  Pine,  of  Eureka,  gave  some  trouble  at  the 
beginning  of  the  season,  but  after  a  little  modification  they  were  operated  success- 
fully. The  hose  at  first  used  proved  too  weak  to  stand  the  pressure  necessary  with 
the  size  of  ram  used.  Stronger  hose  was  obtained.  Even  then  the  cars  required  care- 
ful  attention,  but  for  handling  large  rock  they  were  shown  to  be  a  marked  improve- 
ment  over  the  oJd-style  cars. 
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The  following  table  shows  the  monthly  rock  delivery,  the  most  important  item  of 
the  season's  work : 


Months. 


April. 
May.. 
Jone  . 
July. 


1894. 


Auj;uAt 


September. 
October  . . . 
Kovember . 
December . 


January. 


1895. 


North  jetty. 


Tons.     LbB. 


5,48') 
12, 227 
13,657 
21.121 
24. 102 
23.549 
7,852 
9,815 


1,490 
1.350 

760 
1.750 
1.500 
1,750 

410 
2,230 


11,377    2,180 


Total 129.284    2,220 


South  jetty. 


Ton». 
214 
9,425 
6,411 
3,898 
4,562 


Lb». 

2, 130 
220 

1,800 
950 
100 


Total. 


Tons. 

214 

14, 914 

18,639 

17.555 

25.683 

24.192 

23,549 

7.852 

9.815 


Lbs. 

2,130 

1,710 

910 
1,710 
1,850 
1.500 
1,750 

410 
2,239 


11.377  2,180 


24, 512   720 


153, 797   700 


The  rock  consisted  of  52,363^4*^  tons  of  large  and  101,4342^2'^j  tons  of  small  rock. 
The  total  earnings  for  the  season  were  $268,354.61. 

The  rejections  of  rock  for  the  season  amounted  to  about  4,500  t-ons,  or  3  per  cent 
of  the  total  delivery.  The  rejections  were  made  for  both  the  quality  and  the  size  of 
the  rock. 

They  were  especially  heavy  during  June  and  July.  The  rock  rejected  for  quality 
was  chiefly  of  four  kinds — a  fine-grained  blue  rock,  full  of  thin  aeams,  some  of  it  so 
soft  as  to  be  crumbled  in  the  hand;  a  surface  rock  of  a  yellowish-gray  color,  having 
an  appearance  of  partial  disintegration;  a  soft  conglomerate,  crumbling  on  sliji^ht 
pressure,  and  a  rock  containing  seams  of  slate.  Specimens  of  all  these  kinds  of 
roolv  had  been  observed  in  process  of  disintegi-ation  in  the  work. 

In  June  75  tons  of  rock,  consisting  of  48  tons  of  accepted  rock  and  27  tons  of 
rejected  rock,  was  dumped  along  the  shore  track  on  the  North  Spit  as  samples  of  the 
rock  then  being  received. 

The  accepted  and  rejected  rock  of  this  lot  was  separated  and  piled  in  different 
beaps. 

In  July  and  August  an  examination  was  made  of  the  rock  visible  in  the  jetties  at 
low  water  with  a  view  to  ascertaining  whether  or  not  signs  of  disintegration  conld 
be  found.  In  the  north  jetty  from  the  shore  end  to  bent  220  signs  of  disintegration 
were  found  in  52  tons.  Of  the  total  amount  of  rock  examined  in  the  two  jetties  the 
amonnt  found  disintegrating  was  about  1  per  cent. 

In  the  shore  protection  work  built  on  the  South  Spit  in  1889  about  50  per  cent  of 
the  rock  visible  contained  signs  of  disintegration. 

A  noticeable  fact  disclosed  by  the  examination  was  that  very  little  disintegrating 
rock  was  found  below  the  level  of  mean  high  tide,  and  none  whatever  below  half  tide. 
As  it  is  impracticable  to  make  a  carefiil  examiuation  of  the  rock  that  is  perma- 
nently under  water  in  the  jetties,  the  following  test  was  inaugurated  in  accordance 
with  your  orders :  Specimens  of  rock  were  taken  from  the  cars  as  they  arrived  at  the 
Xorth  Spit,  the  locality  in  the  quarry  from  which  each  load  came  having  been  pre- 
rionsly  noted.  These  specimens  included  every  known  variety  of  rock,  good  and 
bad,  then  being  received  from  the  quarry. 

In  all,  sixty  specimens  were  obtained;  of  each  specimen  three  test  pieces  were 
nia«le.  They  were  baked  to  drive  off  the  moisture  and  then  carefully  weighed  to  the 
Dearest  dram.  One  piece  of  each  specimen  was  then  exposed  to  air,  one  in  sea  water, 
and  the  third  alternately  twelve  nours  in  air  and  twelve  hours  in  sea  water.  The 
Rea  water  for  the  second  and  third  tests  is  renewed  once  a  week.  These  pieces  were 
exposed  for  the  test  August  31,  1894.     The  test  is  still  in  progress. 

The  greater  part  of  the  jetty  constructed  during  the  year  wjis  built  in  from  10  to 
1.T  feet  of  water.  The  following  figures  of  cost  in  different  depths  have  been  com- 
piled from  the  records.     The  average  of  six  bents  in  each  depth  has  been  taken. 


Bents. 


290  to  205. 
338  to  343. 


Depth 

under 

mat. 

Small 
rock. 

Large 
rock. 

Thick- 

noHS  of 

mat. 

Feet. 
15.9 
10.6 

Tout. 
439 
218 

TtniB. 
347 
333 

Feet. 
3.4 
3.4 

Cost  of 

bent 

complete. 


$1. 317. 65 
994.82 


Cost  per 
foot  of 
jetty. 


982.35 
62.18 


The  work  of  the  contractor  during  the  year  was  under  the  efficient  management 
of  Mr.  W.  £.  Dennison. 
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Mr.  D.  E.  Hiiffhea  was  employed  as  assistant  engmeer  on  the  work  dari  vm 
year;  the  inspectors  were  Messrs.  Frank  J.  Swall  and  Floyd  Moulton  for  th 
season,  and  Messrs.  H.  G.  Parker  and  David  L.  Larkin  for  short  periods.   All 
commendation  for  ffood  service.  ; 

Very  respectrally,  yoor  obedient  servant,  \ 

Hrrbert  Drakyn^,      Ji 

Second  Lieutenant^  Corps  of  Engi'9m^r>^ 

M^J.  W.  H.  Hkuer,  * 

Corps  of  Engineers. 


STATISTICS  OF  TRADB. 


The  following  complete  statistics  of  trade  of  Humboldt  Bay  for  the  yi_ 
Jnne  1,  18d4,  to  May  31,  1895,  were  collected  and  furnished  by  the  Humboldt 
ber  of  Commerce,  Eureka,  Cal. 


Hawaiian  Islands 

Australia 

Central  America . 

Mexico 

Pern 

Total 


9 
6 
8 
2 
1 


21 


3, 077,  lie 

a,  782, 010 

654.060 

642,048 

357,870 


7,413,105 


|M,040.^^ 
10,623.^ 
6,46&8: 


122, 91& 


Classified  freights. 


Tons. 

Lumber  and  its  products 178, 749 

Butter 846 

Cheese  (new  product) 59 

Wool 375 

Hides,  tallow,  bones,  etc 116 

Leather 180 

Oats 450 

Produce 1,222 


Tons. 

Fruit  (green,  dried,  and  canned) .  506 

Fish 133 

Cattle,  hogs,  sheep,  and  dressed 

meats 1,301 

Miscellaneous 1, 658 


Total 185,694 


Vessels  employed  in  Humboldt  trade. 

Sailing  vessels 63 

Steamers 21 

Note. — The  apparent  falling  off  of  the  shipments  of  butter,  oats,  and  produce,  as 
compared  with  those  for  last  year,  is  due  to  the  fact  that  the  statement  furnished 
yon  last  year  included  the  anionnta  of  these  items  shipped  from  Port  Kenyon,  over 
Eel  River  Bar,  direct  to  San  Francisco.  The  shipments  of  butter  direct  from  Port 
Kenyon  since  May  1,  1894,  have  amounted  to  898  tons,  making  the  total  shipments 
from  the  county  for  the  year  ending  June  1,  1895, 1,744  tons,  the  largest  since  tk» 
commencement  of  the  industry. 


/ 


• 


Eng  54  \ 


1 

< 


•  «,■  ^   ^  m^ 
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The  6xce08  of  tonnaeo  sailing  over  tfaat  arriving  is  explained  by  the  fact  that  at 
the  commencement  of  the  year  figared  the  tonnage  in  port  was  4,022,  and  at  the 
dose  3,129. 

The  following  statement  of  the  freight  carried  by  the  steamer  Humboldt  between 
Eureka  and  San  Francisco  was  famished  by  the  agent  of  the  steamer: 


Tons. 

Lumber  products 2,382 

Batter 905 

Wool leo 

Produce 180 

Fish 105 

Oate 171 


Leather  and  hides, 

Live  stock 

Miscellaneous 


Tons. 

44 

35 

.'^      670 


Total 4,65J 


The  following  statement  of  the  freight  and  passengers  carried  on  the  steamer 
North  Fork  between  Eureka  and  San  Francisco  was  furnished  by  Capt.  Charley 
Nelson,  the  agent  of  the  steamer : 

Toii^, 

Oeneral  merchandise  from  San  Francisco 4, 37t) 

General  merchandise  to  San  Francisco 548 

Lumber  to  San  Francisco 21, 285 

Total 26,212 

Pasiengers. 

Prom  San  Francisco 388 

To  San  Francisco 563 

The  following  statement  of  the  freight,  treasure,  and  passengers  received  and 
delivered  at  Humboldt  Ba^  from  June  1, 1894,  to  May  31, 1895,  by  the  steamers  of 
the  Pacific  Coast  Steamship  Company  was  supplied  by  Messrs.  Goodall,  Perkins  & 
Co.,  the  general  agents  of  the  company: 


Received  at  Hnmboldt  Bay : 

Freight tons..      12,045 

Treaanre $159,990 

PassengexB 2,929 


Delivered  at  Hnmboldt  Bay : 

If'reight tons..        4,660 

Treasure $237,445 

Paaaengeis 3,160 


SS  6. 


PKELIMINARY  EXAMINATION  OF  FEATHER  RIVER,  CALIFORNIA,  ABOVE 

MARYSVILLE. 

[Printed  in  Hoom  Ex.  Doo.  No.  53,  Fifty^third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  i,  1894. 

Srs :  I  have  the  honor  to  submit  the  accoinpauying  copy  of  report, 
dated  October  12, 1894,  by  Maj.  W.  H.  Hener,  Corps  of  Engineers,  giv- 
ing results  of  preliminary  examination  of  Feather  Biver^  California, 
alMve  Marysville,  provided  for  by  river  and  harbor  act  of  August  17, 
1894. 

M%jor  Heuer  reports  that  he  considers  that  there  is  no  public  neces- 
sity for  the  improvement  of  the  Feather  River  above  Marysville,  and 
this  opinion  is  concurred  in  by  the  division  engineer.  Col.  Oeorge  H. 
Mendell,  Corps  of  Engineers,  and  by  this  office. 
Very  respectfuUy,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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eepoet  of  maj.  w.  h.  hexjeb,  corps  of  enoineebs. 

United  States  Engineer  Office, 
.  San  Francisco  J  CaL^  October  12^  1894. 

General  :  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  circular  letter  from  the  office  of  the  Chief  of  Engineers, 
dated  August  20, 1894,  an  examination  of  '^  the  Feather  River,  Califor- 
nia, above  Marysville  "  was  made  by  me  on  October  8, 1894,  and  the 
following  is  the  report  of  said  examination : 

The  Feather  River  rises  in  the  Sierra  Nevada  Mountains  and  flows 
in  a  general  southerly  direction  to  the  Sacramento  River,  which  it  joins 
at  a  point  about  21  miles  above  the  city  of  Sacramento.    This  riverjn 
early  days,  and  as  late  as  1861,  has  been  occasionally  navigated  by 
very  light-draft  steamboats  as  far  as  Orovllle,  which  is  about  66  miles 
above  the  mouth  of  the  river.    Since  that  date  Yuba  City,  situated  on 
the  left  bank  and  about  30  miles  above  the  mouth  of  the  stream,  has 
been  considered  as  the  head  of  navigation  of  this  river.    Occasionally 
a  little  steamboat  drawing  about  1  foot  of  water,  and  towing  a  flai 
boat  18  feet  wide  and  about  40  feet  in  length,  brings  down  to  Yuba 
City  a  load  of  fruit  from  a  ranch  situated  about  15  miles  above.    At 
Oroville  the  Feather  River  is  said  by  the  State  engineer,  in  his  report 
of  1880,  to  be  160.5  feet  in  elevation  above  the  level  of  low  tide  in 
Suisun  Bay,  and  to  have  a  fall  from  Oroville  to  its  mouth,  a  distance 
of  66  miles,  of  about  65  feet,  an  average  of  about  1  foot  fall  per  mile. 
He  gives  the  low-water  discharge  of  the  stream  above  Yuba  City  as 
1,200  cubic  feet  per  second,  the  high-water  discharge  at  12,000  cubic 
feet  per  second,  and  the  average  low- water  width  of  channel  at  280  feet. 

The  examination  was  made  by  me  on  October  8, 1894,  in  a  gasoline 
launch,  drawing  about  30  inches  of  water,  and  extended  from  the  mouth 
of  the  Yuba  River,  which  enters  the  Feather  at  Marysville  and  oppo- 
site Yuba  City,  to  a  point  said  to  be  by  river  10  miles  above  Marysville, 
at  the  site  formerly  occupied  by  the  reform  school.  At  this  iK)int  the 
launch  ran  aground  and  could  go  no  farther,  though  it  is  possible  that 
a  few  miles  more  could  have  been  navigated  in  a  skiff.  In  this  10  miles 
of  river  the  Feather  is  quite  clear,  its  banks  are  from  5  to  15  feet  in 
height,  densely  covered  with  brush,  willows,  and  cotton  woods,  its  bot- 
tom is  sand,  and  here  and  there  on  the  sides  a  sand  bar  is  visible. 
There  are  very  few  snags  in  the  river,  and  none  that  are  really  any 
obstacle  to  navigation;  moreover,  in  this  distance  there  are  no  sharp 
bends,  overhanging  trees,  or  water  shoal  enough  to  interfere  with  nav- 
igation. The  present  stage  of  the  river  is  a  little  less  than  1  foot  above 
its  extreme  low- water  stage;  in  freshets  its  rise  is  said  to  be  about  18  feet 
in  vertical  height,  and  on  these  occasions  the  whole  country  is  inundated, 
which  explains  why  there  are  no  farms  adjacent  to  either  bank  of  the 
river.  Connecting  Marysville  with  l^uba  City  is  a  covered  wagon  truss 
bridge  without  a  draw.  The  bottom  chord  of  this  bridge  is  about  22 
feet  more  or  less  above  low- water  stage  of  the  river.  About  200  yards 
above  this  bridge  is  another  trussed  bridge,  over  which  the  railroad 
crosses  the  river.  Some  2  miles  above  this  second  bridge  is  a  third 
bridge,  used  by  the  railroad  in  going  from  California  to  Oregon.  Not 
one  of  these  bridges  has  a  draw,  and  the  bottom  chord  of  each  bridge 
is  from  20  to  25  feet  above  the  level  of  low- water  stage  of  the  river. 

In  the  10  miles,  more  or  less,  of  river  examined  the  most  striking 
feature  was  the  clearness  and  depth  of  the  water  as  compared  with 
that  portion  of  the  river  below  the  junction  of  the  Yuba.    The  current 
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jnst  above  the  Yuba  junctioD  was  slaggisb  aud  apparently  gradually 
increased  in  the  next  10  miles  above  until  it  reached  a  velocity  esti- 
mated at  from  1 J  to  2  miles  per  hour.  When  the  launch  ran  aground 
and  could  go  no  farther,  the  depth  of  water  was  from  2G  to  30  inches 
and  the  bottom  was  a  mixture  of  sand  and  mud,  into  which  the  sound- 
ing pole  easily  penetrated  to  a  depth  of  8  feet. 

This  clear  and  moderately  deep  pool  is  accounted  for  by  the  fact  that 
the  Yuba  moves  annually  an  immense  quantity  of  sand  and  other  fine 
niining  detritus.  This  is  lodged,  some  of  it  in  the  Yuba,  but  much  of 
it  in  the  Feather.  At  the  junction  of  the  two  rivers  the  bed  of  the 
f^eather  has  been  raised  at  least  13  feet,  probably  more.  This  has 
caused  a  submerged  dam  and  backed  up  the  Feather. 

On  the  return  trip  down  the  river  the  launch  was  run  very  slowly  in 
the  channel  at  as  uniform  a  rate  of  speed  as  was  practicable.    At  every 
sixtieth  second  a  sounding  with  a  pole  was  carefully  made,  aud  the  fol- 
lowing is  the  result.    Depths  are  expressed  in  feet,  and  where  x  is  shown 
it  means  that  the  depth  was  greater  than  12  feet,  which  was  the  length 
of  the  pole:  5,  6,  5,  6,  4,  6,  7,  9,  6,  10,  6, 5, 6, 4, 7, 8, 7, 8, 9, 8, 8^,  5, 8, 6, 
5,  4,  5 J,  6,  8,  7,  10,  8,  10,  7,  7^,  7, 10,  x,  x,  x,  9, 0,  x,  9, 6^,  8,  x,  10, 6, 10, 
OJ,  X,  X,  7,  6J,  6,  X,  X,  X,  X,  X,  8,  8, 11,  8,  8,  8,  9,  x,  x,  x,  x,  x,  x,  x,  x,  x. 
Over  the  stretch  of  river  examined  there  is  practically  no  commerce 
and  no  farms  on  either  bank.    A  railroad  runs  on  each  side  of  the  river. 
One  goes  to  Oroville,  26  miles  above  Marysville,  the  other  to  Oregon; 
both  join  near  Marysville.    Neither  of  these  railroads  for  over  30  miles 
of  length  of  river  is  over  10  miles  from  the  river,  and  the  average  dis- 
tance between  railroad  and  river  is  less  than  5  miles. 

Navigation  on  the  10  miles  of  river  above  Marysville  is  practicable  at 
all  seasons  of  the  year,  and  this  stret€h  of  river  is  in  far  better  boat- 
ing condition  than  is  the  30  miles  of  Feather  River  below  Yuba  City, 
to  which  place,  at  lowest  water  periods,  not  over  2  feet  depth  of  wat^r 
can  be  found.  The  only  obstacles  that  could  possibly  interfere  with 
navigation  for  10  miles  on  the  Feather  River  above  Marysville  would 
be  the  absence  of  draws  in  the  three  bridges  referred  to.  At  high  and 
medium  stages  of  the  river  boats  could  not  pass  under  these  bridges. 
At  low  water  there  is  not  depth  of  water  enough  in  the  river  beyond  a 
point  10  miles  above  Marysville  for  navigation,  and  not  enough  com- 
merce in  sight  to  warrant  an  improvement  in  this  upper  river. 

Under  these  circumstances,  namely,  bad  river  below,  no  navigation 
when  the  conditions  for  navigation  are  favorable,  and  practically  no 
commerce  above  Marysville,  I  consider  that  there  is  no  public  necessity 
for  the  improvement  of  the  Feather  River  above  Marysville. 
Respectfully  submitted, 

W.  H.  Heuee, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineers,  TJ,  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer^ 
Pacific  Division.) 

[First  indorsement.] 

^    U.  S.  Engineer  Office, 
San  Francisco,  Cal,,  October  24,  1894. 
Respectfully  forwarded. 

The  statutes  of  California  declare  the  mouth  of  the  Yuba  (that  is, 
Marysville)  to  be  the  head  of  navigation  of  the  Feather  River.  This  fact 
accouuts  for  the  absence  of  draws  in  the  bridges  herein  mentioned. 
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For  reasons  stated  in  this  report,  the  opinion  therein  expressed  t 
there  is  no  public  necessity  for  the  improvement  of  Feather  Bi 
above  Marysville  is  concurred  in. 

G.  H.  Mendell, 
Colanelj  Carps  of  Engineers^  Division  Engineer, 


SS  7. 

PRELIMINARY  EXAMINATION  OF  GEORGIANA  RIVER,  CALIFORNIA. 
[Printed  in  Hoose  Ex.  Doo.  No.  72.  Fifty  third  Congreu,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washington^  D.  C,  December  4f,  1894, 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  26, 1894,  by  Maj.  W.  H.  Heaer,  Corps  of  Engineers,  upon  pre- 
liminary examination  (Sf  Oeorgiana  Biver,  California,  made  to  comply 
with  requirements  of  the  river  and  harbor  act  of  August  17,  1894. 

For  the  reasons  given,  it  is  the  opinion  of  Msyor  Heuer,  and  of  the 
division  engineer,  Col.  O.  H.  Mendell,  Corps  of  Engineers,  that  this 
stream  is  worthy  of  improvement  to  the  extent  of  removing  snags  and 
overhanging  trees  which  obstruct  navigation. 

I  concur  in  the  opinion  expressed  by  these  officers. 

It  is  reported  that  no  survey  of  the  river  is  necessary. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen,^  Chief  0/ Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

report  of  maj.  w,  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 
San  FranciscOy  CaLy  November  26y  1894. 

General  :  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  circular  letter  from  the  Office  of  the  Chief  of  Engineers, 
dated  August  20, 1894,  an  examination  of  Georgiana  Biver,  California, 
was  made  by  First  Lieut.  Graham  D.  Fitch,  Corps  of  Engineers,  under 
my  orders,  on  November  11, 1894,  and  I  have  the  honor  to  transmit 
herewith  his  report. 

In  my  opinion,  for  reasons  stated  by  Lieutenant  Fitch,  Georgiana 
Biver,  which  is  invariably  known  as  Georgiana  Slough,  carries  commerce 
enough  to  make  it  worthy  of  improvement  to  the  extent  of  removing 
snags  and  overhanging  trees  which  obstruct  navigation.  *  ♦  •  No 
survey  is  necessary. 

Bespectfully  submitted. 

W.  H.  Heuer, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Xhomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A, 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 
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[First  indorsemeot.] 

U.  8.  Engineer  Office, 
San  FranciscOy  CaL^  November  27, 1S94. 

B^pectfuUy  forwarded  to  the  Chief  of  EDgineers. 
For  reasons  stated  in  the  report  of  First  Lieut.  Graham  D.  Fitch, 
Georgiana  River,  or  Sloagh,  is  considered  to  be  worthy  of  im])rovement 
to  the  extent  of  removing  snags  and  overhanging  trees  which  obstruct 
navigation. 

G.  H.  Mendell, 
Colonely  Corps  of  Engineers^  Division  Engineer* 


rxport  of  first  ueut.  graham  d.  fitch,  corps  of  enoinrrr8. 

United  States  Enginebk  Office, 
San  Francisco,  CaL,  Xorembei-  23,  1894, 

Major :  I  have  the  honor  to  enbrnit  the  following  report  npon  an  examination  of 
GeoTgiana  Sloagh  made  by  me  in  a  skiff  on  November  11, 1894 : 

Cieorgiana  Sloagh  is  a  branch  of  the  Sacramento  River  connecting  it  with  the 

Hokehimne  River.     It  leaves  the  Sacramento  River  at  Walnnt  Grove,  abont  6  miles 

below  the  head  of  Steamboat  Slough,  flows  in  a  general  southwesterly  direction,  and 

empties  iuta  the  Mokelnmne  River  near  the  .junction  of  the  north  and  south  forks  of 

that  stream.    The  Mokelumne,  a  few  miles  |>elow,  empties  into  the  San  Joa^iuin 

about  20  miles  above  ita  mouth.    The  distance  by  water  between  Stockton  or  other 

points  on  the  San  Joaqain  above  the  mouth  of  the  Mokelnmne  and  Sacramento,  or 

other  points  on  the  Sacramento  River  above  Walnut  Grove,  is,  therefore,  very  mate- 

Hally  shortened  by  the  existence  of  Georgiana  Slough.    The  slough  is  about  12  miles 

in  length.    It  is  between  120  and  150  feet  wide  for  the  most  part,  occasionally  for 

ihort  distances  about  250  feet  wide,  a  width  permanently  maintained  for  the  last  few 

miles  above  its  mouth.     It  is  of  ample  depth  throughout  for  navigation.    I  took 

occasional  soundings  and  found  no  depth  less  than  15  feet. 

The  hanks  are  perpendicular,  of  stifif  clay,  overgrown  with  brush  except  at  the 
\^^  ond,  and  they  gradually  diminish  in  height  from  about  12  feet  at  the  head  to 
about  4  feet  at  the  mouth.  Both  banks  are  leveed  throughout.  The  bottom  consists 
of  clay,  peat,  and  sand .  Andrus  Island  and  Tyler  Island  are  separated  by  the  slough. 
J»^  former  island  lies  between  the  Sacramento  River  and  Georgiana  Slough,  the 
^^^^or  between  the  north  fork  of  the  Mokelumne  and  Georgiana  Slough.  Both  of 
^oMe  islands,  particularly  along  the  bank,  are  in  a  high  state  of  cultivation,  the 
main  products  being  fruit,  beans,  potatoes,  barley,  and  alfalfa.  The  lower  end  of 
^ler  Island  has  only  been  nnder  cultivation  for  a  short  time,  and  the  interior  of 
1^^  island  still  consista  largely  of  tule  swamps,  which  probably  will  bo  reclaimed 
before  many  years.  .The  only  obstructions  to  navigation  are  snags  and  overhanging 
tnes,  and  not  many  of  them;  nevertheless  it  is  necessary  for  steamers  entering  the 
sloagh  to  drag  a  chain  and  drop  downstream  stern  first  in  order  to  avoid  collision 
^'tli  them.  I  estimate  that  the  United  States  snag  boat  Seizer  can  do  all  the  work 
"•J**«ary  to  be  done  in  Georgiana  Slough  in  about  two  weeks*  time.     •     *     • 

The  following  steamers,  owned  and  operated  by  the  California  Transportation 
,  ^pftny,  have  navigated  in  Georgiana  Slough,  and  have  made  regular  trips  from 
Jtonary  i  to  November  20,  1894,  as  follows: 


Name  of  nteamer. 


Trips. 


Grots 
tonnage. 

4»2. 75     101  repular. 
406. 32  1  64  regular. 
306.62  i  50  regular. 
469. 69  ;  17  special. 


I^fcbandise,  ftnit,  and  produce  carried,  11,600  tons 
I1 1^  average  freight  rates  charged  are,  for  fruit  $1.75  per  ton,  and  for  vegetables 
^'125  per  ton  to  San  Francisco.    The  rates  by  water  are  about  $1  per  ton  cheaper 
^^^  by  rail,  and  a  16-mile  hanl  is  avoided. 
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la  my  opinion  Qeorgiana  Slough  i»  worthy  of  improvement  to  the 
removing  such  snags  and  overhanging  trees  as  at  present  obstruct  navies 
Very  respectfully,  you  obedient  servant, 

Graham  D.  Fii 
F%r9t  Lieutenant,  Corps  of  E\ 
MiU-  ^*  H.  Heuer, 

Corps  of  Engineers,  U.  S,  A. 


S  S8. 

preliminary  examination  of  mendocino  harbor,  calif 

United  States  Engineer  Ofpic] 
San  FranciscOj  CaLy  February  28 

General:  In  compliance  with  yoar  instructions  of  Au| 
1894, 1  have  to  submit  the  following  report  of  a  preliminary  € 
tion  of  Mendocino  Harbor,  California,  directed  by  section  K 
river  and  harbor  act  of  August  17, 1894: 

The  examination  was  made  by  Lieut.  H.  Deakyne,  Corps  i 
neers,  during  this  month,  and  his  detailed  report  thereof  is  her 

I  also  am  familiar  with  the  locality  from  having  been  on  the 
and  from  numerous  trips  on  coasting  vessels  passing  close  insh* 
Mendocino  Bay. 

The  few  favorable  features  for  making  any  improvement  in 
ciuo  Bay  are  its  geographical  position,  being  situated  nearly 
between  San  Francisco  and  Humboldt  bays,  about  110  to  15 
from  either  port,  its  size  as  compared  with  other  open  roads 
Mendocino  County,  the  development  of  an  increased  trade  iu  i 
tion  of  country  tributary  to  the  bay,  and  the  probable  redm 
rates  of  freight  and  insurance. 

The  unfavorable  features  which  operate  against  the  improve 
the  harbor  are,  first,  the  cost  of  any  radical  improvement  so  as  i 
a  harbor  of  refuge  at  the  locality,  and  secondly,  the  small  area 
bor  room  that  would  be  available  for  anchorage  in  case  such 
were  ever  made.  For  the  local  trade  of  the  country  the  h« 
ample  and  safe  during  the  prevalence  of  northwest  winds, 
obtain  during  seven  to  nine  months  of  the  year.  During  the 
months  of  the  winter  against  strong  westerly  and  southwesterl; 
the  harbor  can  not  be  considered  safe,  and  to  make  it  so  would 
the  construction  of  two  breakwaters,  one  from  each  side  of  the  e 
approaching  each  other,  aggregating  about  five-eighths  of  a 
length,  and  with  an  opening  of  about  700  feet  wide  betweei 
They  would  have  to  be  built  in  water  averaging  over  4  fatl 
depth,  requiring  over  a  half  million  tons  of  rock,  of  which  1 
none  suitable  in  sight,  and  would  cost  probably  $1,000,000.  Ae 
this  work  built,  there  would  then  be  within  the  harbor  a  pi 
area  of  not  over  80  acres  against  westerly  and  southwesterly 
There  is  certainly  not  commerce  enough  at  present  or  iu  prog 
this  locality  to  warrant  the  expenditure  of  this  amount  of  mc 
building  a  harbor  here,  and  if  the  commerce  were  increased 
the  possible  saving  in  freight  would  not  equal  the  interest  on  1 
of  construction  of  a  work  of  this  magnitude,  to  say  nothing 
small  harbor  area  that  would  result  after  the  work  was  complet 

For  reasons  stated,  1  am  of  opinion  that  the  advantages  to  be  < 
from  the  construction  of  a  harbor  at  Mendocino  Bay  are  iucom 
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rate  with  the  expense  involved,  and  that  at  present  Mendocino  Harbor^ 
CJalifomia,  is  unworthy  of  improvement  by  the  Government, 
fiesi^ectfiilly  submitted. 

W.  H.  Heuer, 
Major  J  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Throagh  Col.  G.  H.  Mendell,  Division  Engineer,  Pacific  Division.) 

[First  indoraemeiit.] 

U.  S.  Engineer  Oppicb, 
San  Francisco,  CaL,  March  i,  1895. 

Respectfdlly  forwarded  to  the  Chief  of  Engineers. 
For  reasons  herein  stated,  I  concur  in  the  opinion  that  Mendocino 
Harbor  is  not  worthy  of  improvement  by  the  General  Government. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


rbfort  of  ueut.  hbrbbrt  deakyne,  corps  of  engineers. 

United  States  Engineer  Office, 
San  Frandaco,  CaL^  February  S5y  1895. 

8fB:  I  hATe  the  honor  to  sabmit  the  following  report  of  a  preliminary  examination 
of  Mendocino  Bay,  California,  made  in  accordance  with  your  instrnctions : 

I  left  San  Francisco  on  the  steamer  Point  Arena  February  16  and  reached  Mendo- 
cino City,  situated  on  Mendocino  Bay,  the  next  day. 

For  my  information  in  regard  to  the  bay  and  vicinity  I  am  indebted  largely  to  sev- 
eral residents  of  Mendocino  City,  viz:  Mr.  J.  C.  Ford,  superintendent  of  the  Mendo- 
cino Lamber  Company's  mill;  Mr.  Albert  Brown,  bookkeeper  for  the  same  company : 
Mr.  WiUiam  Heeser,  secretary  of  the  Mendocino  Discount  Bank  and  of  the  Mutual 
SsTingB  Bank  of  Mendocino;  Captain  Johnson,  of  the  steamer  Point  Arena;  Mr.  G. 
Canning  Smith,  attorney  at  law,  and  several  other  business  men  of  the  locality.  For 
the  hydrography  I  have  consulted  the  publications  of  the  U.  S.  Coast  and  Geodetic 
Survey.  Statistics  of  trade  were  furnished  by  the  Mendocino  Lumber  Company, 
"J- E.  C.  Williams,  president. 

Mendocino  Bay  is  an  oblong  body  of  water,  about  1  mile  in  length  and  one-half 
?^il«  in  width,  the  longer  dimension  bein^  approximately  in  the  meridian.  The  bay 
tt  bounded  on  the  north,  east,  and  south  sides  by  high  rocky  cliffs.  On  the  west  side 
there  are  two  projecting  points  of  land,  the  north  point  having  a  length  of  about 
one-eighth  of  amile,  and  the  south  point  a  length  of  three-eighths  of  a  mile.  Between 
these  two  points  is  the  entrance  from  the  Pacific  Ocean,  one-half  mile  wide,  with 
^^Ptha  varying  from  3  to  10  fathoms.  The  direction  of  the  south  point  from  the 
JT^  point  is  south  16  degrees  east.    From  the  extremity  of  the  soutn  point  a  ledge 


d^rtL  the  extremity  of  the  north  point  and  extends  500  feet  in  a  direction  south  12 
dfibfu^  east.  Between  the  two  leoges  there  is  a  width  of  1,000  feet,  over  which  the 
half  ^^^^  from  6  to  10  fathoms.  The  area  of  the  bay  inside  the  entrance  is  one- 
f^x^  Square  mile.    Of  this  area  about  one-half  has  a  depth  ranging  from  4  to  10 

j^^ms.  The  bottom  is  of  hard  sand  with  occasional  rocks. 
iq|5^  ^he  northwest  quarter  of  the  bay  are  arranged  several  moorings,  to  which  ves- 
Y^^^^ake  fast  on  entering  the  harbor,  and  two  lumber  chutes  b}'  means  of  which 
t^^^ls  are  loaded.  The  north  point  protects  shipping  against  swell  coming  from 
j^^^ .Northwest.  The  most  severe  storms  come  from  the  west  and  southwest, 
the  ^^^^  these  there  is  no  protection  and  vessels  leave  the  harbor  if  possible  when 
Qp^ J^a  becomes  rou^  at  the  moorings.  Steam  vessels  can  usually  got  out  into  the 
^^^^  Bea  without  difficulty,  but  sailing  vessels  caught  in  the  harbor  b^ 


jljTJ^rance  of  rough  weather  make  fast  to  extra  heavy  moorings  and  ride  out  the 
^{^^>  Care  is  taken  to  keep  the  moorings  in  good  order  and  to  provide  the  vessels 
K)f|r^  good  lines.  No  vessel  has  been  lost  at  Mendocino  Bay  for  many  years  past, 
of  ^^ugh  there  have  bten  vessels  in  the  bay  during  some  of  tho  most  severe  storms 
^^cent  years. 


ii 


H 


I 


*  r 


4 


ii 


/ 


3332      REPOBT  OF  THE  CHIEF  OF  ENGIKEEBS,  U.  8.  AB& 

The  only  Btream  of  any  oonaeqnence  emptying  into  Mendocino  Bay  if 
the  mouth  of  which  is  in  the  northeast  angle  of  the  bay.  Big  River  nai 
36  miles;  its  width  at  the  month  is  about  200  feet.  Across  the  month  is 
is  changeable  in  position  and  height.  Daring  the  rainy  season  the  ch 
river  follows  closely  the  north  bank  and  the  north  edge  of  the  bay, 
the  dry  season  this  channel  is  filled  up,  probably  because  there  is  not  si 
charge  to  carry  off  the  sand  banked  np  across  the  mouth  by  the  action  o: 
ers.  The  channel  then  follows  the  east  side  of  the  bay.  There  is  a  rii 
about  5  feet  in  the  bay ;  the  effect  is  felt  in  the  river  for  a  distance  of  3  m 
the  mouth.  At  times  the  bar  across  the  month  of  the  river  is  almost 
water ;  at  other  tim<)s  there  has  been  water  enough  to  float  a  coasting  V( 
I  went  up  the  river  for  a  distance  of  3  miles ;  the  width  varies  from  IOC 
there  is  said  to  be  a  channel  of  about  8  feet  least  depth;  I  found  ov( 

\  places.    In  time  of  freshet  the  river  is  subject  to  a  rise  of  25  feet  in  the 

and  a  rise  of  12  feet  at  a  point  3  miles  f^om  the  bay.    Near  the  month  thi 

I  discharge  causes  the  flood-tide  current  to  be  weak.    The  river  is  deeplj 

sediment;  this  must  be  carried  out  to  sea,  as  there  does  not  seem  to  ha 

i,  considerable  shoaling  in  the  bay  during  the  last  twenty  years. 

fj  One-fourth  of  a  mile  above  its  mouth  the  river  is  crossed  by  a  wagon  I 

500  feet  long,  built  of  wood  and  iron.    The  bridge  contains  no  draw. 

Mendocino  City  is  a  place  of  1,000  inhabitants,  situated  on  the  high  gi 
north  side  of  the  bay,  and  presenting  a  fairly  neat  and  well  kept  app 
contains  a  post-office,  a  telegraph  office,  a  common  school,  a  nigh  h 
churches,  seven  hotels,  an  Odd  Fellows  hall,  a  Masonic  hall,  two  drug 
general  stores,  a  small  number  of  saloons,  a  banking  house,  a  weekly  n 
few  physicians,  a  hospital,  blacksmith  shops,  livery  stables,  and  other  a 
a  town  that  is  forced  to  be  largely  self-dependent.  The  only  export  ol 
tance  is  lumber,  which  is  sawed  by  the  Mendocino  Lumber  Company's  n 
on  the  north  bank  of  Big  River,  about  one-half  mile  above  its  mouth, 
in  the  form  of  logs,  is  brought  down  Big  River  each  year  during  the  fre 
a  point  about  3  miles  above  the  mouth,  whence  it  is  brought  in  small 
mill  as  needed  for  sawing.  The  Hnished  lumber  is  hauled  by  horsei 
steam  power  to  the  chutes  on  the  north  point  and  there  loaded  on  vessel 
The  output  of  lumber  is  now  about  16,000,000  feet  per  year ;  previous 
ent  depression  of  business  it  amounted  to  25,000,000  feet  per  year. 

The  only  steam  vessel  making  regular  trips  to  Mendocino  City  is  the 
a  steam  schooner  of  172  tons  net  tonnage.  She  makes  weekly  round  tr 
Mendocino  City  and  San  Francisco,  and  usually  brings  down  about  16( 
lumber.  Two  sailin^i^  vessels  bring  to  San  Francisco  two  loads  each  pen 
other  steam  and  sailing  vessels  take  occasional  loads  from  the  bay.  The 
about  40  tons  per  week  of  general  supplies  for  the  use  of  the  people  ol 
City  and  a  small  farming  population  in  the  ad^jacent  country. 

The  facilities  now  existing  are  sufficient  for  the  present  trade  of  the 
business  men  of  Mendocino  City  claim  that  a  breakwater  built  across  1 
would  so  improve  the  harbor  as  to  cause  the  trade  of  a  large  section  of  t1 
ing  country  to  concentrate  at  Mendocino  City,  there  being  no  good  harl 
radius  of  100  miles.  Along  the  coast  of  Mendocino  County  there  are  i 
landing  places,  but  so  far  as  I  could  Judge  from  the  appearance  of  the  < 
from  the  steamer  none  of  these  landings  approach  so  closely  the  conditio 
locked,  deep-water  harbor  as  does  Mendocino  Bay. 

A  railroaa  from  Ukiah  to  Mendocino  City  has  been  talked  of.  Such  a 
probably  open  up  a  large  tract  of  timber,  grazing,  agricultural,  and  firi 
productions  of  which  wonld  seek  an  outlet  by  water.  A  railroad  from 
ley  to  Fort  Bragg,  12  miles  above  Mendocino  City,  has  also  been  planm 
strnction  was  expected  to  be  begun  some  time  ago,  but  there  has  been 
just  now  there  is  some  uncertainty  as  to  whether  or  not  the  road  will  be^ 
The  reported  plan  of  the  projectors  of  the  road  is  to  bring  coal  from  R 
to  Fort  Bragg  for  shipment.  There  is  no  good  harbor  at  the  latter  pla* 
predicted  that  the  improvement  of  Mendocino  Bay  would  lead  to  the 
the  road  to  Mendocino  City  as  a  shipping  place. 

The  rates  of  freight  and  insurance  on  vessels  trading  at  Mendocino  B 
what  higher  than  toey  wonld  be  if  it  were  a  safe  harbor  easily  accessibl 
tion  of  ^  cents  per  thousand  feet  on  lumber,  and  50  cents  per  ton  on  othi 
probably  what  could  be  expected  to  result  from  the  improvement  of  tl 
thi9  time.  The  total  reduction  in  freight  on  exports  and  imports  wonld, 
ent  condition  of  business,  amount  to  about  $10  000  per  year.  If  by  the  i 
of  railroads  the  numerous  lumber  mills  along  the  coast  of  Mendocino  < 
connected  with  Mendocino  as  a  shipping  place,  the  total  reduction  on  fn 
be  many  times  the  above  amount.  The  coast  line  of  Mendocino  Count] 
miles  long;  Mendocino  City  is  at  the  middle  point  of  this  line  in  a  goi 
for  a  central  place  of  business.    Within  a  radius  of  15  miles  there  are  aei 
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mills  in  operation,  whose  aggregate  outpnt  is  said  to  be  over  100,000,000  feet  per 
|ear.  At  present,  however,  there  are  no  facilities  fur  transporting  this  lumber  to 
Mendocino. 

The  point  has  also  been  nrged  that  Mendocino  Bay  is  a  suitable  place  for  a  harbor  of 
lefoge  for  the  coasting  fleet  plying  north  of  San  Francisco.  The  nearest  landlocked 
littwrs  are  San  Francisco  Bay,  130  miles  south,  and  Humboldt  Bay,  110  miles  north. 
Uendocino  Bay  has  sufficient  depth  of  water  for  the  largest  vessels,  and  the  10-fathom 
channel  near  the  north  point  is  said  to  be  passable  by  an  inward  bound  vessel  dur- 
ing the  severest  weather.  The  disadvantages  of  a  harbor  of  refuge  there  would  be 
the  limited  deep-water  area  (one- fourth  of  a  square  mile)  and  the  narrow  entrance 
that  would  be  left  after  prot<ecting  the  harbor  by  a  breakwater.  The  sulnect  of  a 
harbor  of  refuge  fo"  the  North  Pacific  Coast  was  reported  upon  by  a  Board  of  Officers 
Mareh  6, 1880.    (See  Report  Chief  of  Engineers,  1881,  p.  2621. ) 

I  inclose  herewith  statements  of  the  Mendocino  Discount  Bank  and  the  Savings 
Bank  of  Mendocino  for  the  past  three  years,  furnished  by  l^^r.  William  Heeser,  sec- 
retary, a  statement  of  the  lumber  carried  by  the  vessels  of  the  Mendocino  Lumber 
Company  during  the  past  nine  years,  fhmished  by  Mr.  £.  C.  Williams,  president, 
and  a  view  of  Mendocino  Bay  furnished  by  Mr.  Albert  Brown. 

I  do  not  consider  the  commerce  of  Mendocino  Bay  to  be  sufficientlv  large,  at  the 
pment  time,  to  call  for  the  improvement  of  this  harbor  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

Herbert  Deakyne, 
Second  lAeut,^  Carps  of  Engineers. 
Maj.  W.  H.  Heuer, 

(krpt  of  Engineers^  U.  S.  A. 


^^'^^Meftf  of  assets  and  liahiliHes  if  Bank  of  Mendocino,  of  Mendocino,  Cal.  (a  mutual 

savings  bank). 

.     ,  *  AT  END  OF  YEAR  18»2. 

Anets: 

Loans  on  real  estate $414,426.21 

RealosUte 18,247.52 

Dae  from  other  banks 62,381.73 

^«h 30.107.07 

Other  aasetB 4,003.00 

?2>osits 478,511.44 

*®*«rve,  surplus,  and  accrued  interest 50, 654. 09 

529, 165. 53 
Ist^.  AT  END  OF  YEAR  1893. 

if^t^s  on  real  estate $388,663.21 

fr^l  estate .-      49,988.19 

i'*^  from  other  banks 23,464.96 


^^^r  assets 1,700.00 

^^wi'ts 413,464.12 


e,  surplus,  and  accrued  interest 50,352.24 

463, 816. 36 
j^  ^  AT  END  OF  YEAR  18M. 


^^BS  on  real  estate $286,260.41 

rv^l  estate 78,668.78 

ftH^  from  other  banks 15,181.54 

^^^or  assets 2,718.72 


'^^i^itaes-  ^2*829.45 

sits 334,H9.06 

rre,  surplus,  and  accrued  interest 48,680.39 

382, 829. 45 
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Statement  of  aseete  and  liaHliiiee  of  Mendocino  Diaoonnt  Bank,  of  Mendocinoy  Cftl. 

AT  END  OP  TKAR  1892. 

Assets: 

Loans  on  real  estate $135^  574.43 

Loans  on  personal  security .' 12, 472.37 

Bills  receivable 27, 275.56 

Bonds 55&0O 

Dae  from  other  banks 41, 905.28 

Other  assets 700.00 

— ■ 

218,483.64 

Liabilities: 

Capital  stock 68,600.00 

Reserve,  sarplns,  and  accrned  interest 14, 471.  ^ 

Deposits 116,286.08 

Collections 19,125.'61 

218,483.  ©4 
AT  END  OF  TEAR  18^. 

Assets : 

Loans  on  real  estate $160,472.  57 

Loans  on  personal  security 11, 337-  97 

Bills  receivable 9,830,  47 

Bonds 400-  CO 

Due  from  other  banks 46, 472-  'JO 

Cash 4,744.  ^ 

Other  assets 700-  CO 

223,958-   17 

Liabilities :  ^ 

Capital  stock 68,600-  ^ 

Reserve,  surplus,  and  accrued  interest 16, 770-  ^ 

Deposits 129,462-  24 

CoUections 9,125».  •» 

223,96^-  1^ 
AT  END  OF  YEAR  1894. 

Asse  vS :  jyn 

Loans  on  real  estate '..  $183, 94»-  ^ 

Loans  on  personal  security 10, 0^  -  J^ 

Bills  receivable 5,48|L-  ^ 

Bonds 3g'2 

Due  from  other  banks ^^'  in 

Real  estate 9»6?5'?i 

Cash 1,6*^- S 

Otherassets TOO-"" 

212, 6S^-? 

Liabilities : 

stock ^»*^e^  78 

Reserve,  surplus,  and  accrued  interest t 14, 7©^'  nn 


Capital  stock ^^^S'-^ 

Reserve,  surplus,  and  accrued  interest t 14, 1^^  97 

Deposits ^^*'9n(S'74 


Due  other  banks. 
Collections 

The  territory  on  which  these  banks  hold  mortgages  on  real  estate  extends  ov«*\  ^^^ 
whole  of  Mendocino  County  and  over  into  the  borders  of  Humboldt  County  at>^ 
Lake  County,  some  90  miles  north  and  south  and  over  40  miles  east  and  west. 

Wm.  Heeser,  Seeretar'Sf- 
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litter  of  the  prksident  of  the  mendocino  lumber  company, 

Office  of  the  Mendocino  Lumber  Company, 

San  Francisco f  Cal.,  February  23^  1896, 

DiarSir:  Replying  to  your  request  for  statistics  regarding  shipping  at  the  port 

fUflndocino,  we* can  only  report  definitely  concerning  the  fleet  engaged  in  oar 

Dmediate  business,  which  is  as  follows : 

TheaTerage  of  vessels  loaded  b^-  us  for  the  last  nine  years  is  62  vessels  per  annum, 

ifch  10,200,000  feet  of  lumber  shipped.    Besides  these  the  Pacific  Coast  Steamship 

ompftDy  for  much  of  the  time  has  run  a  steamer  there  twice  a  week,  and  other 

uties  have  been  engaged  in  brini^iug  away  posts  and  ties  to  some  extent. 

Ab  we  snegested  to  you  as  it  appears  to  us,  the  great  value  of  the  place  if  it  should 

BimproTea  would  be  in  giving  a  harbor  of  refuge  for  any  vessel  that  might  be  in 

i*tnM,  ae  there  is  no  place  between  San  Francisco  and  Columbia  River  available 

^  this  purpose. 

Verj'  truly,  yours,  Mendocino  Lumber  Company, 


Lieut.  H.  Dbakynk, 

United  States  Army. 


E.  C.  Williams,  President, 


S  S  g. 

jeliminary  examination  of  american  river,  california,  with 
i  view  to  prevention  of  sand  flowing  into  the  sacramento 
ilver  near  the  city  of  sacramento. 

United  States  Engineer  Office, 

San  Francisco,  Cal.,  AugiLSt  i^,  1895, 

^Bnebal  :  In  compliance  with  section  10  of  the  river  and  harbor  act 
August  17, 1894, 1  have  to  submit  the  following  report  on  the  "pre- 
'iuary  examination  of  the  American  Kiver,  California,  with  a  view  to 
-Vention  of  sand  flowing  into  the  Sacramento  River."  The  first 
Unination  was  made  by  my  assistant,  Lieut.  Herbert  Deakyne,  Corps 
Bngineers,  who  examined  it  in  a  skiff  during  a  moderate  flood  stage, 
1  whose  report  of  said  examination  is  herewith, 
in  aecoDut  of  the  stage  of  the  river  it  was  difficult,  in  fact  impracti- 
>le,  to  see  most  of  the  sand  bars  in  the  river,  wliich  were  submerged 
the  time;  a  further  examination  was  therefore  deferred  until  the 
er  was  at  a  low  stage,  as  at  present,  when  1  made  the  reexamination 
person  on  August  7  and  8  in  a  skiff'  and  on  foot, 
^fter  traveling  about  15  miles  down  the  river  in  a  skiffs,  the  latter 
Qck  a  snag  in  one  of  the  numerous  rapids  where  the  water  was  very 
'P  and  swift;  the  boat  and  contents  were  lost;  the  boatman  and 
self  clung  to  the  snag  and  reached  the  shore  about  midnight, 
^i^fter  we  walked  for  seven  hours  along  the  bank  of  the  river 
^ever  it  was  practicable  and  finally  reached  Sacramento  afoot, 
^e  American  Kiver,  strictly  speaking,  is  not  a  navigable  stream, 
iigh  one  small  steamer  in  1882  (it  is  reported)  went  up  as  far  as  Fol- 
'.  At  the  first  bridge,  just  above  the  mouth  of  the  river,  they  placed 
srs  under  the  boat  and  rolled  her  around  and  past  one  approach  of 
bridge.  At  the  second  or  railroad  bridge  the  upper  works  and 
kestack  were  removed  and  she  passed  beneath  it.  By  means  of  a 
in  capstan  and  numerous  warpings  she  reached  Folsom,  some  25 
^  above  the  mouth  of  the  river.  The  expert  men t  was  never  repeated, 
^ut  2  miles  above  Folsom  there  is  a  rock  dam  some  70  feet,  more  or 
>  in  height  across  the  river.  For  15  miles  below  Folsom  the  right 
k  of  the  river  is  generally  high,  varying  from  30  to  200  feet  in  height, 
left  bank  rarelv  exceeds  100  feet  in  height  and  frequently  is  not 
f  20  feet  high. 
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The  banks  generally  are  rock,  clay,  or  gravel,  lu  this  15  miles  tbe 
river  at  its  low  stage  is  a  series  of  rapids.  The  bottom  is  gravel,  cab- 
bies, and  bowlders. 

Some  fourteen  or  fifteen  rapids  were  counted.  The  fall  in  this  dis- 
tance is  estimated  to  exceed  5  feet  per  mile.  The  depth  of  water  on 
some  of  the  rapids  where  the  river  is  wide  is  less  than  10  inches.  In 
narrow  chutes  depths  as  great  as  G  feet  were  found,  and  moderately 
deep  pools  are  found  between  all  the  rapids. 

This  portion  of  the  river  contains  numerous  gravel  bars,  so  compacted 
that  the  floods,  it  is  believed,  could  have  no  effect  in  moving  them; 
but  it  was  observed  in  descending  the  stream  that  the  size  of  the  gravel 
in  the  bars  became  smaller  and  smaller,  until  finally  it  disappeared. 

For  6  miles  above  the  mouth  of  the  river  its  bed  is  covered  with  sand 
bars,  many  of  which  have  their  crests  G  feet  or  more  above  low-water 
surface  of  the  stream.  For  about  1  mile  on  each  side  of  the  railroad 
bridge,  which  crosses  the  river  1^  or  2  miles  above  its  mouth,  the  area 
covered  by  sand  bars  is  greater  than  that  covered  by  water.  Some  4 
or  perhaps  5  miles  of  river,  between  where  the  gravel  bars  cease  and 
sand  bars  commence,  1  could  not  see. 

The  gravel  and  sand  bars  in  the  bed  of  the  river  may  be  attributed 
to  the  mining  operations  which  took  place  on  the  river  and  its  tributa- 
ries prior  to  ten  years  ago.  The  gravel  will  probably  remain  where  it 
now  is,  the  sand  is  gradually  worluug,  in  flood  periods,  toward  and  into 
the  Sacramento  Biver. 

At  present  the  mining  on  the  American  and  its  tributaries  is  so  Um- 
ited  that  it  is  believed  to  add  almost  nothing  to  the  accumulation  of 
debris  already  in  the  bed  of  the  river. 

The  area  of  agricultural  land  cultivated  and  drained  into  this  river 
is  small  as  compared  with  other  rivers  in  the  United  States  draining  an 
equal  extent  of  territory.  The  area  drained  by  this  river  below  Folsom 
is  stated  to  be  1,899  square  miles.  It  has  been  estimated  that  the  mean 
annual  discharge  of  the  American  is  about  2,600  cubic  feet  per  second, 
or  about  7  per  cent  of  that  of  the  Sacramento  Biver. 

It  is  known  that  in  late  years  the  Sacramento  Kiver  below  the  mouth 
of  the  American  has  improved  in  depth  on  most  of  the  shoals.  It  is 
probable  that  the  sand  inflow  into  the  American  River  is  now  much 
less  than  formerly,  and  it  is  a  fair  inference  that  the  Sacramento  Kiver 
is  now  capable  of  handling  and  disposing  of  such  sand  as  is  gradually 
coming  from  the  American  during  its  freshets. 

Without  a  survey  nothing  more  than  a  rough  estimate  of  the  quan- 
tity of  sand  in  the  American  Biver  liable  to  be  moved  can  be  made. 
We  know  that  sand  bars  extend  up  the  river  at  least  6  and  not  over  10 
miles  above  its  mouth.  These  bars  while  not  continuous  frequently 
cover  more  than  200  and  sometimes  more  than  400  feet  in  width  of  the 
river,  if  it  be  assumed  that  the  average  width  of  the  bars  is  250  feet  and 
the  aggregate  length  is  8  miles  there  would  result,  approximately,  242 
acres  of  sand  to  be  controlled.  It  is  believed  that  this  acreage  is  under 
rather  than  over  estimated.  To  attempt  to  control  this  sand  by  barriers 
extending  across  the  river  near  its  mouth  would  be  injudicious,  as  they 
would  cause  overflows  and  damage  to  thousands  of  acres  of  valuable 
lowland.  Another  way  to  impound  most  of  the  sand  would  be  by 
brush  wing  dams,  or  pens,  on  each  side  of  the  river.  This,  too,  would  be 
objectionable,  as  many  of  these  bars  are  islands  near  the  middle  Of  the 
river,  and  these,  on  account  of  the  concentration  of  the  current  by  wing 
dams,  would  surely  be  scoured  out  and  transferred  into  the  Sacramento 
Biver.  The  most  effective  method  to  hold  the  sand  would  be  by  means 
of  brush  mattresses,  built  on  top  of  and  covering  the  bars  and  ballasted 
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^^^  with  rock  or  heavy  gravel.  This  would  require  about  1,170,000 
^^bic  yards  of  brush  and  about  400,000  cubic  yards  of  rock  or  gravel; 
^timating  the  brush  work  at  7.5  ceuts  per  cubic  yard  and  the  gravel  at 
^  cents,  the  estimated  cost  of  the  work  would  be  $1,077,500.  The 
^i^terest  on  this  amount  at  3  per  cent  would  be  $32,325  per  annum,  this 
^oant  is  believed  to  be  greatly  in  excess  of  what  would  be  required 
to  annually  handle  in  the  lower  Sacramento  Biver  any  sands  which 
nught  enter  it  from  the  American. 

As  the  estimated  cost  of  im|X)uudiug  the  sand  in  the  American  is  so 
ireat,  as  the  outflow  is  now  so  gradual  and  apparently  decreasing,  and 
the  damage  to  the  Sacramento  from  the  sands,  if  any,  is  so  slight,  it  is 
believed  that  the  expense  of  preventing  this  inflow  of  sand  is  incom- 
mensurate with  the  benefits  likely  to  result. 

Hence,  in  my  opinion,  the  American  River  is  not  worthy  of  improve- 
ment. 
Bespectfully  submitted. 

W.  H.  Heuer, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Graighill, 

Chief  of  Engineers,  U,  S.  A. 

(Tbrough  Gol.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer.) 

LFint  indorsement.] 

U.  S.  Engineer  Office, 
8an  Francisco,  CaL,  August  19, 1895, 

Bespectfully  forwarded  to  the  Chief  of  Engineers. 

The  conclusion  drawn  in  these  reports  agrees  with  those  stated  in  the 
reports  of  January  10, 1881,  and  of  January  20, 1882,  published  on  pages 
2491  and  2573,  respectively,  of  the  Reports  of  the  Chief  of  Engineers 
for  those  years.  This  conclusion  is  there  stated  to  be  that,  by  reason 
of  the  necessity  of  acquiring  highly  cultivated  lands  for  impounding 
basins,  it  is  considered  to  be  impracticable,  at  reasonable  cost,  to 
restrain  detritus  in  the  lower  American. 

For  this  reason,  in  spite  of  the  desirableness  of  tne  proposed  end,  the 
American  Biver  is  considered  to  be  not  worthy  of  improvement. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


export  of  lieut.  hbrbeut  deakyne,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  Cal.,  March  11,  1895, 

Sir:  I  have  the  honor  to  sabmit  the  following  report  apon  an  examination  of  the 
American  River,  made  in  accordance  with  year  orders.  This  examination  was 
reqaiied  by  law  to  be  made  ''  with  a  view  to  prevention  of  sand  flowing  into  the 
Bacnunento  Biver,  near  the  city  of  Sacramento/' 

I  proceeded  from  San  FranciHco  to  Folsom,  Cal.,  March  8,  and  descended  the  Ameri- 
ean  River  from  Folsom  to  Sacramento,  March  9.    The  distance  is  aboat  25  miles. 

A  dam  has  been  built  across  the  river  at  the  State  Penitentiarv,  about  2  miles 
above  the  town  of  Folsom.  The  river  falls  over  the  dam  with  a  fall  of  about  15  feet 
ID  its  present  sta^;  between  the  dam  and  the  town  of  Folsom,  the  river  is  simply  a 
sncceasion  of  rapids.  The  bed  of  the  river  is  rocky;  the  banks  are  high  and  rather 
steep.  Below  Folsom  the  river  varies  in  width  from  100  to  300  feet;  it  flows  mostly 
over  »  atony  bed,  broken  in  numerous  places  by  shoals,  over  which  there  is  a  rapid 
eurrent.  Depths  varying  from  2  to  7  feet  were  found  in  this  part  of  the  river.  Just 
now  the  river  is  said  to  be  some  2  to  3  feet  above  low-water  stage  at  Folsom.  Evi- 
deneee  of  former  hydraulic  mining  are  visible  in  the  vicinity  of  Folsom;  the  banks 
of  the  river  are  formed  chiefly  of  mining  debris  in  the  form  of  sand,  gravel,  pQb\>l&%, 
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and  cobblestones.  The  right  bank  of  the  rirer  is  usnally  higher  than  the  left.  ^ 
few  miles  below  Folsom  the  rtsht  bank  of  the  river  is  a  high  clay  bluff,  which  i* 
beiue  cat  away  bv  the  river.  Here  every  foot  of  encroachment  on  the  bank  caa»0^ 
hundredB  of  cabio  yards  of  earth  to  fall  into  iihe  river.  There  are  also  in  tls^ 
vicinity  of  Folsom  some  small  mining  operations  going  on,  the  resulting  debris  beic»^ 
carried  down  into  the  American  River  by  slnices. 

Along  the  lower  half  of  the  portion  of  the  river  examined  the  land  is  utilized  ft>^ 
grazing  purposes  and  for  fruit  orchards  and  hop  fields.  The  banks  are  lower  av^ 
the  bed  of  the  river  is  formed  of  soft  material,  sand  or  mud.  The  width  varies  froi^ 
400  to  800  feet;  the  depth  is  usually  small,  although  as  much  as  10  feet  was  found i^ 
one  place.  The  banks  of  this  portion  of  the  river  are  sandy ;  the  river  is  sometime^ 
divided  into  two  or  more  parte  by  bars  of  sand.  In  places  it  could  be  seen  ths^ 
erosion  of  the  sandy  banks  was  in  active  progress. 

The  river  is  subject  to  a  rise  of  probably  15  or  20  feet  at  Folsom.  At  the  moatb, 
the  rise  is  that  of  the  Sacramento  River,  into  which  the  American  River  empties 
about  half  a  mile  above  the  railroad  bridge  over  the  former  at  the  city  of  Sacra- 
mento. The  Sacramento  River  is  now  some  13  feet  above  its  low-water  stage.  In 
its  flood  stage  it  rises  a  Taw  feet  higher  than  its  present  stage. 

The  current  of  the  American  River  varies  considerably  in  velocity ;  it  seldom  fell 
below  3  miles  per  hour  during  my  trip,  while  in  places  it  reached  6  or  7  miles  per 
hour.    The  water  in  the  river  is  deeply  covered  by  sediment. 

There  is  no  regular  navigation  on  the  river.  It  was  once  ascended  by  a  steamboat 
as  finr  aa  Folsom,  but  no  attempt  at  navigation' has  been  made  recently,  probably 
because  during  the  time  of  year  when  navigation  would  be  desirable  the  river  is 
low  and  offers  serious  impediments  in  the  way  of  bars  and  strong  currents. 

For  the  prevention  of  sand  flowing  into  the  Sacramento  River  there  are  two  gen- 
eral methods,  either  to  prevent  the  American  taking  up  sediment  or  to  cause  a  deposit 
of  sediment  before  it  flows  into  the  Sacramento.  The  first  method  would  call  for  the 
stoppage  of  all  mining  operations  by  which  debris  is  carried  into  the  river,  and  the 
protection  of  the  banks  of  the  river  wherever  encroachment  is  going  on.  To  insure 
a  deposition  of  tiie  sediment  it  would  be  necessary  to  build  a  dam  or  dams  across 
the  river  to  form  a  pool  or  pools  in  which  the  sediment  would  collect.  The  work  of 
protecting  the  banks  or  of  building  dams  would  doubtless  be  very  expensive.  The 
construction  of  a  dam  across  the  river  would  also  destroy  the  possibility  of  navigat- 
ing the  river,  and  while  in  its  present  condition  the  navigability  of -the  river  is  of 
little  importance,  there  may  come  a  time  when  navigation  may  be  carried  on. 

The  sediment  brought  down  by  the  American  River  ought  to  be  carried  off  by  the 
Sacramento  River,  niuess  the  current  of  the  latter  is  slower  than  that  of  the  former. 
In  their  present  stages  the  currents  of  the  two  rivers  differ  but  little  at  their  junc- 
tion.   As  to  their  relative  velocities  at  other  stages  I  have  no  information. 

In  view  of  the  great  expense  of  either  dams  or  thorough  shore  protection  on  the 
American  River,  I  am  inclined  to  think  that  commensurate  benefit  would  not  be 
derived  by  the  Sacramento  River,  and  I  have  therefore  to  state  that  I  do  not  con- 
sider the  American  River  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Herbert  Deakykk, 
Second  Lieutenant ,  Corpe  of  Enaineere, 

MaJ.  W.  H.  Heuer, 

Corpi  of  Engineertf  U.  S,  A. 


S  S  10. 


SURVEY  OF  OLD  RIVER  BRANCH  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA. 

[Printed  in  HouBe  Ex.  Doc.  No.  225,  Fifty-third  Congress,  third  aession.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washingtofij  2>.  C,  January  18y  1895, 

Sir:  The  river  and  harbor  act  of  August  17, 1894,  provides  for  a 
survey  of  Old  River  branch  of  San  Joaquin  Eiver,  California,  and  I 
have  now  the  honor  to  inclose  a  copy  of  report  of  January  9, 1895,  with 
map,*  by  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  submitted  under  this 
item  of  the  act  mentioned. 


"  Omitted,    Printed  in  House  Ex.  Doc.  No.  225,  Fifty-third  Coogreas,  third  sesaion, 
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The  project  proiwsecl  by  Major  Heuer  coDteiuplates  obtaining  a 
depth  of  5  feet  m  a  channel  50  feet  wide  through  the  shoals  between 
Naglees  Ferry  and  Naglee's  warehouse,  at  an  estimated  cost  of  $2,000. 
Very  resjiectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Engineern, 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 

report  of  maj.  w.  h.  heuer,  corps  of  engineers. 

Unitbd  States  Engineer  Office, 

8an  Francisco^  Cal.y  January  9j  1895. 

Generax.:  In  compliance  with  the  act  of  Congress  of  August  17, 1894, 
and  your  instructions,  I  submit  herewith  a  tracing  of  that  part  of  Old 
Kiver  branch  of  San  Joaquin  River,  California,  which  has  been  obstructed 
by  sand  bars.  The  preliminary  examination  of  the  river  was  made  in 
Angast,  1892,  and  the  report  thereon  printed  as  House  Ex.  Doc.  No.  18, 
Fi/ty-second  Congress,  second  session. 

To  obtain  a  depth  of  5  feet  of  water  in  a  channel  50  feet  wide  through 
these  shoals  will  require  the  removal  of  about  8,000  cubic  yanls  of 
material,  measured  in  place.  To  get  a  dredge  on  the  ground  and  back 
to  her  work  will  cost  about  $800,  and  the  dredging  can  be  done  at  au 
estimated  cost  of  15  cents  per  cubic  yard;  or  the  total  estimated  cost 
of  the  removal  of  the  shoal  is  $2,000. 

As  the  commerce  over  this  section  of  the  river  averages  nearly  5,000 
tons  of  wheat  and  barley  per  year,  it  is  thought  to  be  worthy  of 
improvement  to  the  extent  of  removing  these  shoals. 
Bespec'tfuUy  submitted. 

W.  H.  Heuer, 
Major ^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Throagh  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco  J  CaLjJanuary  10  j  1895. 

Bespect^lly  forwarded,  recommended. 

G.  n.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


S  S  II. 


SURVEY  OF  crescent  CITY  HARBOR,  CALIFORNIA. 
[Printed  In  House  Ex.  Doc.  No.  231,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  J).  C,  January  18, 1895. 

:  The  river  and  harbor  act  of  Aug^ist  17,  1894,  provides  for  a 
survey  of  Crescent  City  Harbor,  California,  and  requires  the  cost  of 
improvement  to  be  estimated.    The  duty  of  making  thiB  ^\\ive^  "w^ 
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asmgued  to  Maj.  W.  U.  Heuer,  Corps  of  Eugiueers,  and  I  have  now  tfae 
hoDor  to  sabmit  the  accompanying  copy  of  bis  rex)ort  January  9,  1895, 
with  map*  on  the  subject. 

Major  Beuer  submits  a  project  for  the  removal  of  three  rocks  firom 
Crescent  City  Harbor,  and  estimates  that  the  work  will  cost  $285,000. 
At  the  same  time  he  states  tliat  in  his  opinion  the  removal  of  these 
rocks,  or  either  of  them,  is  not  a  public  necessity;  the  expense  of 
removing  them  would  be  incommensurate  with  the  advantages  to  he 
derived  from  their  removal,  and  hence  with  the  present  amount  of  com- 
merce the  roadstead  of  Crescent  City  is  not  worthy  of  improvement  tc^ 
the  extent  of  removing  these  rocks.    The  recommendations  of  Majc^r^ 
Heuer  are  concurred  in  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  divi- 
sion engineer. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Briff.  Oen,^  ChUf  of  Engineers  • 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


m 
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report  of  maj.  w.  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 
San  FranciacOy  Cal.j  January  P,  1 

General  :  In  compliance  with  the  act  of  Congress  of  August  17, ' 
and  your  letter  of  instructions,  a  survey  of  portions  of  the  Crescent 
Harbor  was  recently  made. 

A  tracing  showing  the  harbor,  taken  from  surveys  made  by  the 
Coast  Survey  in  1859,  with  the  location  of  rocks,  which  for  conveni 
have  been  called  A,  B,  C,  marked  on  the  tracing,  is  herewith. 

As  no  material  changes  have  occurred  in  this  harbor,  an  open 
stead,  since  the  survey  of  1859,  a  resurvey  was  not  deemed  neces 
but  surveys  and  developments  of  the  three  rocks  herein  referred  to 
made,  and  the  results  are  shown  on  above  tracing. 

The  roadstead  has  been  generally  described  in  various  official  re 
of  examinations  made  in  1867,  1877,  1887,  and  finally  in  1892. 
reports  on  the  harbor  based  on  examinations  indicate  that  the  exp^ 
attending  the  construction  of  a  breakwater  there  is  so  great  that  i^ 
incommensurate  with  the  benefits  likely  to  result  therefrom.    In 
last  previous  report  on  this  subject,  December  5, 1892,  printed  in  Ho 
Ex.  Doc.  No.  29,  Fifty-second  Congress,  second  session,  reference 
made  to  a  few  sunken  rocks  in  the  harbor,  and  a  survey  of  them 
recommended. 

The  first  of  these  rocks,  called  Fauntleroy  Bock — on  the  tracing  L^ 
marked  A — is  partly  awash  at  low  water.    Its  volume  to  a  depth  of^ 
feet  is  approximately  3,550  cubic  yards ;  to  a  depth  of  33  feet  its  voli:^- 
is  estimated  at  7,100  cubic  yards.    The  channel  is  on  either  side  of  i 
rock,  that  on  the  west  side  being  fully  400  feet  in  width,  that  on 
east  side  being  about  700  feet  in  clear  width.    If  this  rock  were  remo 
there  would  result  a  channel  width  of  about  1,100  feet. 

The  other  two  sunken  rocks  are  on  the  easterly  side  of  the  chan 
That  marked  B  is  a  little  less  than  700  feet  east  of  Fauntleroy 
ha«  a  least  depth  of  10  feet  of  water  on  its  crest,  and  to  a  depth  of 
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3  Yolame  is  computed  at  1,900  cabic  yards.  To  a  depth  of  33  feet 
nme  is  estimated  at  about  5,000  cubic  yards.  If  this  rock  were 
ed  it  would  increase  the  width  of  the  chanuel  about  300  feet, 
lird  rock,  C,  is  situated  on  the  easterly  side  of  the  channel,  about 
dt  southeast  of  rock  B.  This  rock  has  a  least  depth  of  13  J  feet  on 
8t;  its  volume  above  the  24foot  depth  is  about  260  cubic  yards; 
the  33-foot  depth  its  volume  is  estimated  at  2,225  cubic  yards, 
roadstead  or  harbor  of  Cresent  City  is  subject  to  frequent  and 
ontinued  fogs,  and  during  strong  southerly,  southeasterly,  or 
westerly  winds  is  subject  to  violent  and  beavy  seas,  rendering  it 
8Qch  circumstances  an  unsafe  harbor  for  vessels.  The  removal 
ler  or  all  of  the  rocks  herein  referred  to  would  make  it  safer  and 
for  a  vessel  in  approaching  and  leaving  the  only  wharf  in  the 
but  with  any  southerly  sea  on  she  could  not  fasten  to  the  wharf 
Qd  either  freight  or  passengers,  hence  would  not  be  likely  to 
it  an  entrance  to  the  harbor. 

advantage  in  the  removal  of  the  rocks  would  be  in  the  increased 

to  the  vessel  in  departing  on  the  approach  of  or  during  a  south- 

)rm.    It  is  a  matter  of  frequent  occurrence  during  foggy  or  dark 

when  the  small  steamer  plying  to  Crescent  City  is  about  to 

hat  place,  that  a  small  boat  with  a  lantern  on  board  is  sent  out  to 

eroy  Rock  to  indicate  to  the  steamer  its  position.    The  removal 

rock  would  therefore  be  of  some  advantage  to  the  safety  of 

ig,  and  might  prevent  the  loss  of  a  vessel,  and  perhaps  of  life. 

it  known  to  me,  however,  that  any  vessel  or  life  has  been  lost  in 

iience  of  the  presence  of  Fauntleroy  Eock,  and  the  question  to 

rmined  to  govern  whether  or  not  it  is  advisable  to  remove  the 

that  of  the  expense  compared  with  the  benefits  to  be  derived 

» removal. 

led  vessels  plying  to  and  from  Crescent  City  draw  only  from  12 
)et  of  water,  but  by  reason  of  the  heavy  swells  and  sometimes 
seas,  if  this  rock  be  removed  it  should  be  done  to  at  least  a 
of  24  feet  below  mean  low  water.  This  means  the  removal  of 
t,550  cubic  yards  of  rock  in  an  open  roadstead  at  an  estimated 
$50  per  cubic  yard,  or  $177,500. 

in  importance  is  the  removal  of  rock  B,  containing  1,900  cubic 
and  at  $50  per  cubic  yard  the  estimated  cost  of  removal  is 
L  It  is  believed  that  this  rock  alone  could  not  be  removed  for 
lount,  but  only  in  connection  with  Fauntleroy  Eock,  the  same 
nd  appliances  becoming  available  for  both  works, 
removal  of  rock  C  is  believed  to  be  of  far  less  importance  than 
'  either  of  the  others.  Its  volume,  above  the  24- foot  depth,  is 
j&A  at  250  cubic  yards;  this,  at  $50,  is  $12,500.  As  a  separate 
ition  it  is  believed  that  this  rock  alone  could  not  be  removed  for 
m  $100  per  cubic  yard,  but  by  removing  all  three  rocks  it  might 
ible  to  remove  this  at  the  estimated  cost  of  $50  per  cubic  yard, 
le  three  rocks  referred  to,  it  is  thought  that  Fauntleroy  Eock 
;he  more  dangerous;  but  if  this  rock  were  removed,  it  is  very 
able  that  the  rates  of  freight  or  insurance  to  and  from  Crescent 
)uld  be  reduced.  The  only  reason,  therefore,  that  can  reason- 
I  urged  for  the  removal  of  Fauntleroy  and  the  other  rocks  herein 
I  to  is  that  it  might  possibly  prevent  the  loss  of  life.  The  same 
Dg  might  equally  well  apply  to  hundreds,  perhaps  thousands,  of 
xiks  along  the  coast. 

Y  opinion  the  removal  of  these  rocks  or  either  of  them  is  not  a 
lecessity*.    The  expense  of  removing  them  would  be  iucomuieu< 
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•orate  with  the  advantages  to  be  derived  firom  their  removal,  and 
hence^  with  the  present  amount  of  commerce,  the  roadstead  of  Crescent 
Oity  IS  not  worthy  of  improvement  to  the  extent  of  removing  these 
rocks. 
Bespectfully  submitted. 

W.  H.  Heuer, 
Major  J  Corps  of  Engineer$. 
Brig.  Gen.  Thomas  L.  Cabey, 

Chief  of  Engineers,  XJ.  S.  A, 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indonetnent.] 

D.  S.  Engineer  Office, 
San  Francisco,  CaL^  January  10, 1895. 
Bespectfully  forwarded. 

While  these  rocks  are  an  obstruction  to  navigation  and  a  danger  to 
vess^'Js,  the  cost  of  their  removal  is  thought  to  be  out  of  all  proportion 
to  the  advantage  thereby  to  be  gained. 
The  recommendations  of  the  district  engineer  are  concurred  in. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


APPENDIX  TT. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  OREGON,  WASH- 

INGTON,  AND  IDAHO. 


REPORT  OF  C APT.  THOMAS  W.  S7M0NS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Coqnille  River,  Oregon. 

2.  Coquille  River,  Oregon,  between  Co- 

qnille City  and  Myrtle  Point. 

3.  Entrance  to  Coos  Bay  and  Harbor, 

Oregon. 

4.  Harbor  at  Coos  Bay,  Oregon. 

5.  Umpqna  River,  Oregon. 

6.  Month  of  Sinslaw  River,  Oregon. 

7.  Yaqaina  Bay,  Oregon. 

8.  Tillamook  Bay  and  Bar,  Oregon. 

9.  Entrance  to  Nehaleni  Bay,  Oregon. 

10.  Upper  Snake  River,  Idaho,  between 

Huntington  Bridge  and  Seven  Dev- 
ils Mining  District. 

11.  Upper  Colombia  and  Snake  Rivers, 

Oreffon  and  Washington. 

12.  Colanibia  River  between  head  of  Rock 

Iisland  Rapids  and  foot  of  Priest 
Rapids,  Washington. 


13. 


14. 

15. 

16. 
17. 
18. 

19. 
20. 
21. 


Colambia  River  from  Rock  Island 
Rapids  to  Foster  Creek  Rapids, 
Washington. 

Willapa  River  and  Harbor, Washing- 
ton. 

Grays  Harbor  and  Chehalis  River, 
Washington. 

Chehalis  River,  Washington. 

Harbor  at  Olympia,  Wash. 

Waterway  connecting  Paget  Sonnd 
with  Lakes  Union  and  Washington. 

Everett  Harbor,  Washington. 

Swinomish  Slongh,  Washington. 

Paget  Sound  and  its  tributary  waters, 
Washington. 


EXAMINATIONS  AND  SURVEYS. 


23. 
24. 


27. 
28. 
29. 

90. 
31. 


Umpqna  River,  Oregon,  from  Scotts- 
bnrg  to  Elkton  lUpids. 

Yaqnina  BaVy  Oregon. 

Qnfllaynte  Harbor  and  River,  Wash- 
ington. 

ClallAni  Bay,  Washington. 

Pngfit  Soand,  Washington,  from 
Hoods  Canal  to  North  Bay. 

Bellinghiun  Bay,  Washington. 

Okanogan  River,  Washington. 

Flathead  River,  Montana,  and  Pend 
d'Oreille  River,  Montana. 

North  River,  Washington. 

Kootenai  River,  above  the  town  of 
Jennings,  Mont. 


32. 
33. 
34. 
35. 
36. 
37. 


38. 
39. 


Port  Orford,  Oreg. 

Coos  River,  Oregon. 

Alsea  River,  Oregon. 

Nestucca  River,  Oregon. 

Nooksack  River,  Washington. 

Kootenai  River,  Idaho,  between  Bon- 
ners  Ferry  and  the  international 
boundary  line. 

Grays  Harbor,  Washington. 

Columbia  River,  Washington,  from 
Rock  Island  Rapids  to  the  Okano- 
gan River. 


HARHOK   LINES. 


40.   Poff®^  Sound,  at  Seattle  and  Ballard,     41.  Hoquiam  Harbor,  Washington, 
wash.  I 
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3344    beport  of  the  chief  of  engineers,  u.  s.  army. 

United  States  Engineer  Office, 

Portlandy  Oreg.,  July  17j  1895, 

General:  I  have  the  honor  to  forward  herewith    •     •     •    aonnal 

reports    •    •    •    for  the  year  ending  June  30,  1895,  for  the  river  and 

harbor  works  under  my  charge. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 

Captain  J  Corps  of  Engineers* 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers^  U,  S.  A, 


T  T  I. 

improvement  OF  COQUILLE  river,  OREGON. 
GENERAL  IMPROVEMENT. 

Description  of  original  condition. — At  the  time  the  work  of  imptov©- 
ment  was  begun  the  entrance  to  the  Coquille  River  was  considered  ve^Y 
dangerous.    It  was  by  a  long,  tortuous,  and  narrow  channel  skirting 
the  south  headland,  and  studded  with  rocks  from  beyond  the  bar  ^^ 
the  outside  to  a  distance  of  one-half  mile  inside.    The  depth  at  ^^ 
water  was  only  about  3  feet,  and  the  position  of  the  bar  channel  ^?^^ 
constantly  shitting.    The  channel,  at  long  intervals,  broke  through  ^^ 
north  spit,  and  ran  directly  out  to  sea  just  south  of  Backliffe  Bock,  ^ 
did  not  remain  long  in  this  position.    The  entrance  then  was  oomp^ 
atively  safe,  and  the  channel  was  at  its  very  best.    The  mean  ris^ 
tide  was  4.1  feet. 

Plan  of  improvement, — The  plan  of  improvement  is  to  construct  t^ 
nearly  parallel  high-tide  stone  jetties,  600  feet  apart  at  their  oa* 
extremities,  to  run  out  to  sea  a  sufficient  distance  to  open  and  mft^^ 
tain  a  channel  over  the  bar,  with  a  least  depth  of  8  feet  at  low  wat^ 
the  north  jetty  starting  from  Euckliffe  Rock  and  the  south  jetty  froi^ 
point  on  the  left  bank  inside  the  entrance.  The  cost  of  this  work, 
estimated  in  1878  by  Maj.  J.  M.  Wilson,  is  $164,200.  The  law 
August  11, 1888,  authorized  $5,000  to  be  expended  in  addition  for  sn^ 
ging  between  Coquille  City  and  Myrtle  Point. 

The  law  of  September  19, 1890,  authorized  an  amount  not  to  exce^* 
$3,000  to  be  used  in  snagging. 

A  careful  estimate  of  the  cost  of  completing  the  works  at  the  entrar^ 
to  the  Coquille,  in  accordance  with  the  plan  of  improvement  given  abo'^ 
was  made  in  1892,  and  it  was  found  to  be  $180,000.  The  correspond 
ence  on  this  subject  is  given  under  the  head  of  ^^Recommendations  a>^^ 
remarks,"  page  2663,  Report  of  Chief  of  Engineers,  1892. 

Up  to  this  time  $105,000  had  been  appropriated  for  the  work.  19^ 
makes  the  total  estimated  cost  of  the  work  $285,000. 


APPROPRIATIONS. 


Act  of— 


July  14,1880 $10,000 

August  2,1882 10,000 

Julys,  1884 10,000 

August  5,1886 20,000 

August  11,1888 25,000 


Act  of- 


September  19, 1890 $30,  O 

July  13,1892 25,  O^ 

August  17, 1894 30,^ 

Total 150,  oa( 
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The  estimated  cost  of  completing  the  project  is  $135,000. 
Amount  eac^^ended  to  June  30j  1894. — The  amount  which  has  been 
expended  on  the  project  for  the  improvement  of  the  month  of  the 
Coqaille  to  Jane  30, 1804^  was  $121,050.18,  and  the  amount  expended 
tor  snagging  was  $6,883.90,  a  total  of  $127,934.08. 

Keirn/to  obtained  to  June  30^  1894, — The  work  during  the  year  was 
confined  to  strengthening  the  south  and  uorth  jetties.  Neither  jetty 
was  extended,  and  the  condition  of  the  entrance  was  about  as  pre- 
viously reported.  The  entrance  has  for  considerable  periods  been 
straight,  but  winds  and  currents  have  at  other  times  heaped  the 
movable  sands  into  the  channel,  causing  the  waters  to  spread  out  over 
s  wide  angle  or  the  chaanel  to  become  shallow  in  depth  and  bad  in 
direction. 

isKmnt  expended  during  the  fiscal  year  ending  June  30,  1895. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
♦3,537^. 

Rtsivilu  obtained  to  June  30^  1895. — The  work  under  the  appropriation 
of  Aagust  17,  1894,  having  been  but  fairly  commenced,  no  results 
%OQd  those  previously  reported  can  be  claimed. 

iiepoW  of  operatione. — It  was  decided  to  change  the  character  of  the 
work  by  abandoning  the  old  system  of  single-track  close-pile  tramway, 
^d  to  adopt  the  regular  open-work  pile-bent  double-track  tramway, 
^  to  build  the  enrockment  on  a  brush  mattress. 

It  was  also  decided  to  do  the  work  by  contract,  and  it  was  advertised 
VsTch  6,  and  the  bids  were  opened  April  6, 1895. 

^e  following  is  an  abstract  of  the  bids  received : 


to. 


Kame  *od  ftddresa  of  bidder. 


^>  Cameron  and  J.  L,  Robertson,  Port- 

land,  Orog 

^icb.  Hovt,  Porlland,  OreK 

A.G.ShopaYd  and  John  M.  Leavena, 

Portland.  Ot9'% 

^«rry  Hinkle«  Portland,  Oreg 

^f .  M.  Kickum  and  W.  Jacobaen,  Port 

^  land.  Oreg 

^.  G.  Worth  and  tJ.  E.  Fields,  Port- 

land,  Oreg 

^ickinaon  it  Co.,  Tacotna,  Wash 

^teies  A.  Laughead  and  Luther  W. 

Recoril,  Bandon,  Oreg. 

uaniel  Kem.  Portland,  Oreg 

Charlea  W.  Tower,  Mambfleld,  Oreg. . 
Hans  K  Bead.  Bandon,  Oreg 


u 


60 

K 


$250.00 
100.00 

200.00 
250.00 

200.00 

275.00 
340.00 

488.00 
200.00 
200.00 
250.00 


u 

8. 

s 


I 


Cents. 
10 
6 

0 
10 

8 

8* 
10 

20 

8 

14 

20 


$11.00 
7.00 

10.00 
11.00 

9.50 

11.50 
11.00 

19.50 
10.00 
11.00 
20.00 


9 

& 

U 
t 


'u 


H 

ll 

I. 


S 


CtntM 
5 
5 

5 
3 

8 

4 

5 
5 
6 
6 


CenU, 
6 
5 

5 
3 

4 

5 

10 
5 
7 

10 


u 
t 

« 


$0.50 
50.00 

.50 
.60 

.85 

.39 

.70 

1.25 
.48 
.50 
.00 


a 

I. 

Q 

B 

CO 


Total. 


$0.85  $10,813.50 
.  50     39, 908. 00 

.80  ;    8  114.50 
.55  !    7,793.00 


.58 

.63 
.75 

.88 

.79 

.91 

1.20 


7. 439. 75 

8. 420. 25 
9, 997. 50 

18, 179. 25 

9,943.0U 

11.636.50 

15, 987. 50 


,  l^he  contract  was  awarded  to  the  lowest  bidders,  Nickum  &  Jacobsen. 
^^  doing  the  work  of  tramway  extension  the  Yaquina  Bay  pile  driver 
'^  borrowed  and  shipped  to  the  Coquille.  This  saves  the  appropria- 
^^U  the  burden  of  building  a  machine  at  a  cost  of  not  less  than  $5,000. 
.The  contractors  commenced  their  operations  the  latter  part  of  April, 
V?5i  getting  the  Yaquina  pile  driver  into  position  and  procuring  sup- 
^^es  of  piles  and  lumber. 
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On  May  4  a  taiinel  was  started  in  the  Tapper  Bock.  This  rock  i 
extremely  bard,  and  progress  very  slow.  The  tunnel  is  of  small  dimeii 
sions. 

At  the  end  of  the  fiscal  year  the  work  of  driving  the  tunnel  was  stil 
in  progress.  It  is  to  be  driven  in  40  feet  and  have  galleries  from  its  end 
both  ways.  These  will  be  charged  with  powder,  and  the  contractors 
expect  that  the  explosion  thereof  will  break  down  enough  rock  for  tbem 
to  comi)letc  their  contract.  It  is  expected  that  the  tunnel  work  will  be 
completed  about  July  15. 

In  the  meantime  the  work  of  reconstructing  the  tramway  is  progress 
ing,  the  progress,  however,  being  slow. 

No  work  has  been  done,  or  is  projected  on  the  north  jetty.  The  pil 
tramway  of  this  jetty  has  been  injured  by  storm  and  drift,  and  wil 
jprobably  be  practically  destroyed  before  work  is  again  resumed  on  i 
but  this  is  not  regarded  as  of  any  consequence,  as  the  plan  of  doing  tl 
work  is  changed  and  the  old  tramway  has  no  place  in  the  new  plan  tits 
would  justify  the  expenditure  of  money  in  its  protection. 

Becfyinmendationa  and  remarht, — An  appropriation  of  $50,000  isrecax 
mended  as  the  amount  of  money  that  can  be  profitably  expended  on  €1 
project  during  the  next  fiscal  year.  There  is  a  bad  rock  in  the  har1>< 
gorge,  which  was  recently  found  by  the  steamer  Bandorillej  and  np< 
which  its  shaft  was  broken.  The  removal  of  this  rock  is  desirable,  ^i 
should  be  undertaken  at  the  earliest  date  pra<!;ticable  in  connection  wx 
the  other  work  of  improving  the  entrance. 

Future  op'erationH. — Future  operations  will  consist  in  continuing  t>^ 
work  of  repairing  and  extending  the  south  jetty  under  contract.  I  tbi  i 
that  with  any  ftiture  appropriations  the  same  work  should  coutid 
until  this  south  jetty  be  wholly  completed. 

The  report  of  Capt.  E.  S.  Littlefield,  in  personal  charge  of  the  wo« 
is  herewith. 

Money  statement 

July  1,  1894,  balance  iinexpepded $2,06^- 

Amoant  appropriated  by  act  of  ^gnst  17,  1894 20,  OOO- 

22,0^- 
June  30,  1895,  anionnt  expended  during  fiscal  jjpar 3, 53T - 

July  1,  1895,  balance  unexpended ; 18,52fi(« 

July  1,  1895,  outstandiujix  liabilities $150.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 7,439.75 

7, 58^- 

July  1,  1895,  balance  available 10, 93$  - 

(Amount  (estimated)  required  for  completion  of  existing  project 135, OOO^ 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1897    SOyOOO-- 
Submitted  in  compliance  ^vitb  requirement's  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OK  CAPT.   R.   8.  UTTLEPIELD,  INSPECTOR. 

Bandon,  Oreg.,  June  5, 189^ 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  ^ 
improvement  of  Coquille  River,  Oregon  (general  improvement),  for  the  fiscal  y^ 
ending  June  30, 1895: 

No  work  was  done  by  hired  labor  except  that  which  was  necessary  to  properly  <^ 
for  the  plant. 

A  contract  for  an  extension  of  400  feet  to  the  south  jetty  was  made  early  in  Al 
with  IVickum  &.  Jacobsen,  of  Portland,  Oreg.    The  pile  driver  heretofore  in  us^ 
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the  Yaaaina  improyement  was  transferred  by  them  to  the  Coquille,  reaohioff  the 
latter  Dlace  on  April  24  by  the  steamer  Bandorille.    The  pile  driver  was  trans&rred 
from  the  steamer  to  cars  on  the  south  jetty  quarrv  track,  the  upper  Coqaille  snag 
Boow  being  used  for  that  purpose.    It  was  then  taken  on  the  cars  to  the  site  of  the 
permsnent  torn-oat,  64  feet  long,  subsequently  built  by  the  contractors  to  accommo- 
date doable-track  tracks  of  the  pile  driver,  where  the  various  parts  were  reassembled. 
A  16-ton  Fairbanks  scale,  famished  by  the  contractors,  to  be  used  in  weighing  the 
cars  loaded  with  rock,  was  put  in  on  the  line  of  the  qaarry  railway,  far  enough  from 
the  qaarry  to  be  oat  of  the  reach  of  the  blasts. 

The  contractors  selected  the  large  rock  bluff  known  as  Tapper  Rock  from  which 
to  obtain  rock  for  the  jetty.  Stone  used  heretofore  on  the  jetty  was  obtained  from 
this  rook.  The  contractors'  plan  is  to  tunnel  into  the  rock  a  distance  of  40  feet, 
where  a  chamber  and  shaft  will  be  made  to  receive  the  powder.  The  intention  is  to 
dislodge  with  one  great  blast  all  the  stone  required  by  them  in  their  existing  con- 
tract, aud  to  make  the  blast  before  setting  up  derricks  and  other  necessary  machinery, 
aod  rebuilding  the  double-track  self; acting  inclined  plane  heretofore  used  in  moving 
the  empty  and  loaded  cars  between  the  ouarry  and  the  yard  35  feet  lower  down, 
work  which  would  be  liable  to  be  damaged  by  the  blasts  if  completeil  beforehand. 

The  tunnel  was  commenced  on  May  4,  and  is  bein^  driven  as  fast  as  the  appliances 
it  hand  will  permit,  the  work  being  prosecuted  without  any  interruption  b^  eight- 
liour  Bhifte,  with  two  men  on  a  shift.  The  tunnel  is  2|  feet  wide  aud  3  feet  high,  aud 
it  this  date  has  prog[ressed  18  feet.  Its  dimensions  are  no  greater  than  necessary  to 
permit  men  to  work  in  it  in  a  cramped  position.  The  rock  is  extremely  hard  to  drill, 
the  cat  at  times,  of  a  sharpened  and  well-tempered  drill,  not  exceeding  one-fourth  of 
1^  inch.  The  blind  teams,  however,  which  penetrate  the  rock,  facilitate  its  removal. 
The  tannel  and  chambers  can  not  be  completed  and  the  blast  made  until  late  in  July. 
The  contractors  have  on  hand,  or  have  ordered  for  early  delivery,  all  powder,  tools, 
^d  other  material  and  appliances  requisite  for  quarry  operations,  and  have  cut  about 
25  cords  of  lire  wood  from  drift  timber  near  the  quarry  for  engine  fuel. 

During  the  year  two  bents  of  the  close  piling  at  the  end  of  the  south  jettv  were 
«»^ed  away  by  drift. 

A  breach  was  made  in  the  north  jetty  piling  by  the  drift  at  a  point  just  outside  of 
toe  permanent  hi^h- water  beach  line,  and  about  the  middle  of  the  jetty.    The  breach 
rp,    Bouthrow  IS  18  feet  wide,  and  that  in  the  north  row  about  60  feet, 
l^he  amount  of  drift  passing  out  at  sea  from  the  Coqnille  is  probably  larger  than 
T^^  other  harbor  now  under  improvement  by  the  Government  on  this  coast. 
•  |.^e  rock  heretofore  dumped  along  the  channel  side  of  the  south  jetty  shows  no 
«»aication  of  having  settled  during  the  year. 

^  ''.^it)aghout  the  year  the  channel  over  the  bar  has  remained  straight  and  unshifting, 
^(^*^  parallel  to  tfie  south  jetty.  This  is  favorable  to  the  maintenance  of  a  good 
'*^*Qiiel  depth.  * 

j^^oet  vessels  trading  at  this  port  sail  in  without  delay  if  there  is  a  '^  commanding 
^  ^ze,"  thus  dispensing  with  the  use  of  a  tug.    Outward-bound  vessels  are  without 

£jption  towed  out  on  the  flood  tide. 
L^Qe  woolen  mill  located  at  Bandon,  of  which  mention  was  made  in  report  for  1894, 
H^been  in  operation  throughout  the  year.  For  the  first  six  months  it  was  run  only 
yl^ftlf  capacity;  at  present  it  is  running  night  and  day.  This  mill  used  during  the 
^^^  46.58  tons  of  wool  and  employed  46  hands.  The  value  of  supplies,  including 
*^,  etc.,  amounted  to  $7,094. 
"^Q  product  for  the  year,  valued  at  $30,000,  was  as  follows: 

I|J**ikets,  colored pairs..  2,532 

S**^kets,  white do....  1,204 

^**«inel yards..  14,000 

Q?J>«« number..  1,200 

^r**imere yards..  2,000 

Y**«Mceting do....  500 

**^  and  bats pounds..  300 

^  is  proposed  soon  to  add  one  more  set  of  machinery. 
^^^  l*room-handle  factory  is  in  course  of  construction  on  the  water  ft-ont  of  Bandon, 

,3  l>iles  are  being  driven  for  the  erection  of  a  salmon  cannery  in  the  same  locality. 
^^rf^«  construction  at  this  place  of  an  ocean  steamer  for  the  trade  of  this  and  other 

5?t  harbors  is  projected. 
5  jT  ^urteen  mUes  above  Bandon  and  near  the  bank  of  the  river  a  vein  of  coal  4  to 
^l^l^t  thick  has  recently  been  opened.    Captain  Winant,  of  the  steamer  Bandorille, 
lij^^^s  that  trials  of  it  made  by  nim  show  tnat  it  is  better  steam  coal  than  any  that 

»jHn  get  at  Coos  Bay. 

***^pectfally  submitted. 

f>,  R.  S.  LiTTLEFiELD,  Itupector. 

^*pt.  Thomas  W.  Symons, 

Carp9  of  Bnffineers,  U,  S,  A, 
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COMMERCIAL  STATISTICS. 

The  Coqaille  River  is  in  the  collection  district  of  sonthern  Oregon.  Empire  Citf, 
on  Coos  ]^ay,  is  the  port  of  entry.  The  nearest  light-house  is  on  Cape  Arago,  12 
miles  northward,  but  a  new  one  is  now  under  construction  at  Raokliffe  Rock,  on  tia 
north  side  of  the  entrance  to  Coqnille  River. 

The  following  retnrns  relative  to  the  commerce  of  the  Coqnille  River  are  compiled 
fh>m  the  monthly  reports  as  rendered  hy  Capt.  R.  S.  Littleneld,  in  personal  cfaszgs 
of  the  works.    They  are  for  the  fiscal  year  ending  June  30,  1895 : 

ArrivaU  and  departures  of  reaaeh. 


CiMwtwine  uteftm  and  Hail  vesMels. 


Arrivals . . . 
Departures . 

Total. 


Number. 


81 

81 


Aggregtto 

tOttOMpi. 


g.2R.8S 

amK 


1«2  i     le,  577.70 


Of  the  arrivals,  24  were  steam  vessels  and  57  were  sail  vessels.     Mazimam  drftft 
of  loaded  vessels,  9  feet. 

Exports, 


Articles. 


Apples ^ 

Broom  bandies 

Butt4^r 

ClieeHe 

Chittimbark 

Cat  tie,  live 

Coal 

Ho^s 

HorMB  (2) 

Hides , 

Lumber  (7,489,500  feet,  B.  M.). 


Quantity. 


Tons. 

3 

123 

49. 

10 

17 

40 

85 

16 

1. 

16 

14,979 


8 


Articles. 


Latbs 

Matcb  wood.. 
Misoellaneoua 

Potatoes 

Shiniples 

Salmon 

Wool 

Woolen  goods. 


Total 


Quantity' 


Imports, 


Articles. 


General  merobandise 

Machinery 

Kailroad  iron 

Cannery  supplies .... 


Quantity. 


Tonit. 
1.686.5 

75 

10 

30 


Articles. 


Material  for  new  ligbt-boaso 
Hay 


Total.. 


Qtuup 


SUMMARY. 


Totai  exports. 
Total  imports. 


Bstim**;^^ 


fl6^' 


T  T  2. 

IMPROVEMENT   OF   COQUILLE    RIVER,    OREGON,    BETWEEN    COQUIL-* 

CITY  AND  MYRTLE  POINT. 

Description  of  original  condition, — The  Coquille  is  one  of  the  princi  J 

streams  of  southern  Oregon.    It  is  iia vibrated  b}^  coasting  vessels  fr** 

its  moath  for  25  miles  to  Coquille  City.    This  part  of  the  river  has  l> 

more  or  less  ob&tracted  at  times  by  snags;  but  no  serious  shoals  h 

formed. 


1  aud  fn'^i'vel. 

e  tourthtt  of  a  mile  belov  Myrtle  Point,  the  river  brancbea  into  the 
I  and  North  forks.  Myrtle  Point  ia  situated  on  the  Middle  Pork, 
of  improvement. — The  plan  of  improvement  adopted  ih  to  remove 
gs  which  seriously  obstruct  navigation  and  tend  to  form  bars  in 
t  of  the  river  between  Coqnille  City  and  Myrtle  Point,  and  to  con- 
he  river  into  a  channel  of  50  feet  in  width  at  certain  points  where 
have  formed,  that  the  Bhoals  may  be  scoured  oat  and  the  desired 
ble  depth  be  maintained, 
estimated  cost  of  the  work  iiB  origiaally  made  in  1891  was  $26,000. 

APPIIOPKIATIO.'iS, 

'13,1892 »5,00O 

nrtlT,  18M 5.000 

>tal 10,000 

iouH  appropriations  have  been  made  for  this  portion  of  the  river 
Ling  certain  sums  appropriated  foi' the  improvement  of  the  month 
liver  available  for  tbe  work  on  the  upper  river,  Tbe.aetof 
[  1 1, 1888,  appropriated  $1^5,000,  and  contained  the  fbllowiuj;: 
bich,  85,000  ia  authorized  to  be  expendwl  between  Coquille  City 
yrtle  Point,"  and  tbe  act  of  September  19, 1890,  appropriated 
t,  "not  exceeding  $;i,000of  whicli  may,  with  tUe  approval  of  the 
>f  Engineers,  be  used  for  snagging." 
lese  apjtropriatious,  $6,883.90  was  expended. 
unt  expended  to  June  30, 1894. — Tbe  amount  expended  under  tbe 
to  June  30, 1894,  was  $5,0110. 

ttt  obtained  to  JuueSO,  1$94. — The  work  lias  been  confined  to  fit- 
>  a  anag  boat  and  doing  snagging  on  the  liver,  between  Coquille 
lid  Myrtle  Point,  and  building  a  small  wing  dam  at  lioberts 
designed  to  throw  more  water  into  the  main  left  channel. 
results  immediately  subsequent  to  the  completion  of  the  anag- 
>eration8  were  gratifying,  as  the  removalof  the  snags  was  accom- 
by  more  or  le^ts  scouring.  It  was  found,  however,  that  since  the 
and  preparations  of  plans  made  in  1891  a  heavy  de|K>sit  has 
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November  22,  1894,  the  work  of  improving  the  river  was  carried  on 
under  the  personal  direction  of  Capt.  B.  S.  Littlefield. 

During  that  period  375  snags  were  removed.  Some  of  the  snags  were 
deeply  embedded  in  sand  and  were  reached  by  washing  the  sand  away 
with  a  water  jet  provided  by  a  force  pump  on  board  the  snag  boat 
The  water  jet  was  also  used,  with  good  e£fe«t,  to  remove  some  of  the 
most  shallow  bars. 

A  wing  dam  of  brush  and  stone,  300  feet  in  length,  was  built  from  tbe 
left  bank  of  the  river  at  a  shoal  about  halfway  between  Myrtle  Poiot 
and  the  North  Fork. 

To  the  Roberts  Island  Wing  Dam,  built  two  years  ago,  197  feet  were       r 
added,  making  it  practically  400  feet  long. 

The  latest  reports  from  the  river  indicate  that  these  dams  have  done 
good  work  in  maintaining  an  increased  depth  over  the  bars  which  they 
were  intended  to  benefit. 

A  survey  of  the  river  from  Coquille  City  to  Myrtle  Point  was  made 
in  November,  1894,  by  Mr.  David  B.  Ogden,  assistant  engineer. 

Recommendations  and  remarks. — On  September  2, 1891, 1  submitted  a 
report  with  an  estimate  of  the  cost  of  getting  a  4-foot  channel  fr^3m 
Coquille  City  to  Myrtle  Point.    The  estimate  amounted  to  $25,97^.^1. 

The  river  and  harbor  bill  of  July  13, 1892,  and  the  bill  of  August  IT, 
1894,  each  appropriated  $5,000  for  the  work.  The  first  sum  and  b.alf 
of  the  latter  have  been  expended  in  keeping  the  river  free  from  dan- 
gerous and  annoying  snags,  and  making  a  start  on  contraction  woi'ks 
at  two  points. 

During  the  four  years  that  have  elapsed  since  the  original  survey  -^^^ 
made  the  river  has  continued  to  shoal,  and  in  spite  of  the  mo*^^3^ 
exx>ended  but  little  progress  has  been  made  with  the  general  projeC5^*  ^^ 
putting  the  river  into  a  permanently  deep  condition.  , 

In  order  that  a  complete  knowledge  of  the  existing  condition  of    ^rz 
river  might  be  had,  a  survey  of  it  was  made  in  November,  1894- -r  ^ 
Assistant  Engineer  David  B.  Ogden.    The  maps  of  his  survey 
lierewith.  |. 

A  new  project  and  estimate  of  cost  is  deemed  imperative  on  acc<^^^ 
<of  the  changed  conditions  since  the  first  was  made,  and  the  fact  th»^    ^^^ 
money  already  appropriated  toward  the  project  has  been  expended 
for  temporary  improvement.  ^^  gi 

The  distance  from  Coquille  City  to  Myrtle  Point  is  13  miles.  Fo^^^l 
miles  above  Coquille  City  no  trouble  except  an  occasional  snag  is  ^^^r 
with.  For  the  upper  4^  miles  the  river  is  generally  much  8hallo"^S|^ 
than  it  is  below,  and  especially  is  this  the  case  for  the  last  13  f*  ^th 
from  Roberts  Landing  to  Myrtle  Poiujfc.  A  great  portion  of  this  leU  ^^ 
has  depths  of  but  1  to  3  feet.  j^jg 

In  order  to  make  and  maintain  a  navigable  channel  through  ^^^g 
upper  part  of  the  river,  it  will  be  necessary  to  confine  the  wa-^^  ^ 
between  pile  dikes  about  GO  feet  apart,  or  between  a  pile  dike  «'^-^et 
strongly  revetted  shore,  and  to  dredge  the  required  channel  50  ^^jjji 
wide  and  4  feet  deep  at  low  water,  and  deiK)sit  the  dredged  mat^^^^^* 
behind  the  pile  dike«. 

Below  Roberts  Landing  there  are  four  shoals  which  it  is  believed  ^^^ 
be  scoured  across  through  the  agency  of  wing  dams. 

The  plan  proposed  is  shown  in  detail  on  the  accompanying  traciJ^-^  ' 
Its  cost  is  estimated  as  follows : 

For  the  If  miles  from  Myrtle  Point  to  Roberts  Landing $38,  ^^'L 

Yrom  Roberts  Landing  to  Nancys  Pinch 4, 4S^'  ^ 

Total 43,17^-^ 


\ 


>  be  washed  into  tlie  river.  Thia  is  aided  by  the  clearing 
forests.    On  the  8t«ep  monntaiii  slopes  the  rains  cause 

lides,  portions  of  which  reach  the  river  and  are  carried 
I  inevitably  results  in  filling  the  river  with  sediment  in  its 
tore  gently  flowing  portion. 

cb  of  river  £rom  Myrtle  Point  to  Boberts  Landing  is  con- 
cleared  of  obstractioua  so  as  to  convert  it  into  a  narrow 
Me  of  maintaining  a  normal  regimen,  the  sediment  brought 

>  rivers  will  be  deposited  below  and  will  there  form  shoals 
id  the  contraction  works  and  dredging  must  be  extended, 
t  this  extension  will  be  required  can  not  now  be  determined, 
aany  snags  are  annually  brought  down  the  Coquille,  and 
ie  form  obstructions  to  navigation  which  must  be  removed, 
large  expenditure  required  to  remove  the  existing  obstrac- 
igation  and  to  remedy  the  existing  defects  of  the  cbaunel 

continued  expenditures  will  be  required  to  extend  the  con- 
ks and  for  dredging  and  snag  removal, 
yect  herein  outlined  be  carried  out  it  should  properly  be 
itioQBly  and  without  interruption.  Any  small  amount  of 
spriated  will  be  only  useful  in  keeping  the  river  temporarily 
f  removing  obstructive  snags,  etc.  The  estimate  submitted 
mpletion  of  the  whole  work,  $43,176.48.  The  increase  of  the 
s  approved  March  14,  1895. 

nt  available  at  the  close  of  the  fiscal  year  is  $2,195.71,  ]eav- 
77  required  for  its  completion.  This  amount  can  be  proflta- 
d  during  the  year  ending  June  30, 1897. 
orations. — With  the  balance  of  the  appropriation  of  August 
aaining  on  hand  it  will  probably  be  found  desirable  to  again 
river  this  fall  and  remove  all  snags  and  prolong  the  con- 
-ks  to  Buch  an  extent  as  may  be  found  expedient. 

Money  statement. 


I 


I 
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a  very  low  stage,  affordiog  an  excellent  opportunity  of  obflerving  and  looatmg  all 
shoals  and  bars. 

Sounding  stations  were  located  along  the  right  hank  of  the  river  by  tranail  and 
stadia  measarements.  These  stations  were  spaced  from  200  to  400  feet  apart,  except 
where  the  river  appeared  shoal ;  at  such  places  they  were  spaced  100  feet  apart. 

These  stations  served  to  accurately  locate  th^  right  bank  of  the  river,  and  frequent 
measurements  taken  from  these  served  to  locate  Uie  opposite  bank.  Soondings  wen 
taken  on  diagonal  lines  from  the  located  stations  to  the  opposite  shore  and  thenoB 
back  to  the  next  station  below,  thus  securing  a  very  good  idea  of  the  hydrogrsphy 
of  the  river. 

Gauges  were  established  at  Myrtle  Point,  the  mouth  of  the  North  Fork,  Ang^i^ 
and  Coquille  City.    The  zero  of  each  gauge  was  at  the  lowest  known  water  at  si^^ 
place ;  the  soundings  taken  were  thus  reduced  to  the  common  datum  of  extreme  lo^^ 
water. 

The  Coquille  River  is  a  tidal  stream  and  is  affected  during  average  l^igh  tidee  ^is 
far  up  as  Myrtle  Point.  On  November  15  the  range  of  tide  at  the  mout^  of  the  riv^^gt, 
as  computed  from  the  tide  tables,  was  4.3. 

The  ranges  along  the  river  on  the  same  day  were  as  follows: 

Myrtle  Point 2.2 

Mouth  of  the  North  Fork 3.1 

Arago 4.6 

CoquUle  City 4.0 


The  accompanying  map,  sheet  A,  is  a  reduced  copy  of  one  compiled  from  not^^^  of 
survey,  but  it  shows  only  a  single  line  of  channel  soundings,  and  also  the  **l-ff^^mot*' 
curve,  platted  on  from  cross-soundings  of  the  larger  scale  map. 

Between  Myrtle  Point  and  Coquille  City  there  are  seven  places  where  shcsl^^  of 
less  than  4  feet  at  low  water  are  ibund ;  these  are  numbered  on  the  accompsn^a^iag 
maps  from  Myrtle  Point  downstream. 

Shoals  Nos.  1, 2,  and  3  are  most  serious  obstructions  to  navigation,  being  of  ^^Tost 
length,  composed  largely  of  gravel,  and  having  only  from  6  incnes  to  2  feet  of  ^^^  *ter 
upon  them  at  time  of  low  water. 

The  river  at  times  past  has  been  a  tidal  stream  as  far  up  as  the  junction  of  we 
South  and  Middle  Forks,  41  miles  above  its  mouth,  but  during  recent  years  ^^^' 
slides  have  occurred  along  the  head  waters  and  the  stream  has  brought  down  ^aaca 
sand  and  gravel,  which  filled  the  bed  of  the  river  as  far  down  as  Roberts  Lan^^^^Kf 
thus  making  the  range  of  tide  at  Myrtle  Point  but  2  feet,  while  formerly  it  ^'^^  ** 
feet.       .  , 

Shoals  Nos.  1, 2,  and  3  were  impassable  by  steamers  during  the  time  of  survey'  ^^^^ 
the  two  daily  steamers  from  Coquille  City  were  obliged  to  stop  at  Roberts  L,»^*-^^* 
and  send  passengers  and  freight  by  stage  to  Myrtle  Point. 

Shoals  4, 5,  and  6  are  short  and  composed  wholly  of  sand.  ^v^ 

The  banks  of  the  river  are  generally  auite  firm,  scouring  away  but  little  ^'^^^'aq^ 
action  of  the  water,  except  in  several  of  the  sharp  bends,  where  they  have  o^^  ^j^^ 
continue  to  do  so  to  a  great  extent.    The  most  noticeable  of  these  changes  Jf^Lygy 
coarse  of  the  river  have  taken  place  at  the  mouth  of  the  North  Fork  and  at  Ko*^*^^ 
At  these  points  sites  of  the  channels  of  twenty-five  years  ago  are  now  from  30O  ^^^' 
feet  inland.  ^^^ 

The  former  project  of  improvement  was  that  of  "  deepening  the  channel    ^^ 
Coquille  City  to  Myrtle  Point  to  4  feet  at  mean  low  depth."  ^^  j^y 

TniSy  according  to  plan  proposed  from  survey  of  1891,  was  to  be  accoraplis^^^Ql^ 
means  of  ''contraction  works"  at  the  three  principal  shoals,  "  letting  the  ci*^"^ 
remove  the  deposit." 


Daring  the  past  year  wing  dams  of  brush  and  stone  have  been  constmcted  ^^^^e 
experiment  at  Shoals  1  aud  3,  as  shown  on  accompanying  maps,  but  whether  ^f  ^^ 
dams  will  prove  effectual  in  causing  the  stream  to  scour  out  a  channel  at  .^  my 
points  can  not  be  determined  until  a^er  the  abatement  of  the  next  flood.  It  i^  ^^ 
opinion,  however,  that  scouring  by  means  of  contraction  can  not  be  depended  ^^^j^ 
to  remove  the  heavy  material  of  which  Shoals  1,  2,  and  3 'are  composed,  and  ^  ^ 
should  these  shoals  be  deepened  by  this  method  it  would  but  shift  the  difficul^^^. 
some  point  downstream,  there  being  no  deep  holes  for  deposit  for  some  dist*^  ' 
thus  the  obstruction  woald  not  be  removed,  but  its  location  simply  changed.       '^^ 

If  this  "four-foot"  project  to  Myrtle  Point  is  to  be  carried  out  the  only  pracfc^jj^ij 
ble  method  of  securing  this  depth  is  in  my  opinion  by  means  of  dredging,  m  ^^\ysi 
ease  I  would  recommend  that  the  material  taken  out  of  the  channel  be  deposite^^^o 
either  side  and  retained  there  by  means  of  pile  dikes.    This  would  contract   '^ 
channel  at  time  of  low  water  and  thus,  possibly,  keep  it  clear  in  future.  _^^^ 

At  Shoals  4,5, 6,  and  7  I  would  recommend  the  constructiou  of  wing  dams  of  br^l^o 
and  stone  similar  to  those  recently  built  at  Shoals  1  and  3,  as  at  these  points  ^^%y 
Bboal»  are  very  short  and  are  composed  wholly  of  sand,  which  will  very  rea^I^^^ 
Boour  out  and  deposit  itself  in  the  ho\Q«  \>e»\o^  tYifiOi.    'C^qaa  dams  should  be  carir^ 
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ght  of  hif^h  tide  during  time  of  low  water.  The  banks  opposite  these 
Id  be  protected  by  riprup  of  brash  and  rock  to  prevent  their  cutting  away, 
le  accompanying  tracing,  sheet  B,  is  shown  the  location  and  plan  ot 
mprovemeuts. 

owing   estimate  is  based  upon  a  continuous  channel  of  not  less  than  4 
water  from  Coquille  City  to  Myrtle  Point, 

he  channel  is  dredged  it  is  estimated  50  feet  at  bottom  wHh  1  to  1  side 

Pile  dike. 

100  linear  feet,  90  cnbic  yards,  At  60  cents $54.00 

100  linear  feet,  33  cubic  yards,  at  $1.50 49.50 

100  linear  feet,  080  linear  feet,  at  10  cent« 68  00 

r  100  linear  feet,  1,380  feet.  B.M.,  at  $20 27.60 

prashers,  per  100  linear  feet,  221  pounds,  at  4  cents 8. 84 

pikea 1.16 

per  100  feet 209.10 

near  foot  in  place 2.09 

Shore  protection. 

100  linear  feet,  67  cubic  yards.  atOOcents $40.20 

100  linear  feet,  29  cubic  yards,  at  $1.50 43.50 

100  linear  feet,  340  linear  feet,  at  10  cents , 34.00 

•  100  linear  feet,  700  feet,  B.M.,  at$20 14.00 

washers,  per  100  linear /eet,  110  pounds,  at  10  cents 4. 40 

ipikes • .90 

per  100  feet 137.00 

near  foot  in  place 1. 37 

1: 

ing  5,687  cubic  yards  of  gravel,  at  35  cents 1,990.45 

inear  feet  pile  dike,  at  $2.09 5,016.00 

ear  feet  shore  protection,  at  $1.37 685. 00 

1 7,691.45 

hoals  Nos.  1  and  2 : 

Ing  4,744  cubic  yards  sand,  at  20  cents 948. 80 

inear  feet  pile  dike,  at  $2.09 3,135.00 

ear  feet  pile  shore  protection,  at  $1.37 548.00 

.1 4,631.80 

2: 

ing  7,463  cnbic  yards  gravel,  at35  cents 2,612.05 

inear  feet  pile  dike,  at  $2.09 .* 4,389.00 

ear  feet  shore  protection,  at$1.37 959.00 

,1 7,960.05 

hoals  Nos.  2  and  3 : 

ing  2,792  cubic  yards  sand,  at  20  cents 558.50 

near  feet  pile  dike,  at  $2.09 3,511.20 

inear  feet  pile  shore  protection,  at  $1.37 1,781.00 

1 5,850.70 

U 

ing  3,161  cnbio  yards  gravel,  at35  cents 1^106.35 

ear  feet  pile  dike^  at  $2.09 1,463.00 

ear  feet  pile  shore  protection,  at  $1.37 959.00 

J 3,528.35 

alNo.  3: 

ing  2,500  cubic  yards  sand,  at  20  cents 500.00 

inear  feet  pile  dike,  at  $2.09 5,016.00 

1 ^,^\'&.^ 
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Totaf  estimate  from  Myrtle  Point  to  Boberis  Landing. 

Sboal  No.  1 $7,691.45 

Between  Shoals  Nos.l  and  2 4,631.80 

Shoal  No.  2 7,960.05 

Between  Shoals  No6.  2  and  3 5,850.70 

Shoal  No.  3 3,528.35 

Below  Shoal  No.3 5,516.00 


a5,i78.a5 

Superintendence  and  contingencies,  10  per  cent 3, 517. 83 

Total 38,696.18 

Shoal  No.  4 : 

460  cubic  yards  stone  and  brush  dam,  at  $1 .30  per  yard 598. 00 

100  linear  feet  stoue  and  brush  riprap,  end  of  dam,  at  $1  per  foot 100.  OO 

400  linear  feet  stone  and  brush  riprap,  opposite  dam,  at  $1  per  foot.. .  400. 0^ 

'       Total...... 1,098.^ 


Shoal  No.  5 :  ^^ 

500  cubic  yards  stone  and  brush  dam,  at  $1.30 ^"^ri 

100  linear  feet  stone  and  brush  riprap,  end  of  dam,  at  $1 100.  ^ 

400  linear  feet  stoue  and  brush  riprap,  opposite  dam,  at  $1 400.  *^ 


,  ^      Total •. T 1,150. 


Shoal  No.  6: 

270  cubic  yards  stone  and  brush  dam,  at  $1.30 351.^^ 

V       100  linear  feet  stone  and  brush  riprap,  end  of  dam,  at  $1 UKl  0^ 

250  linear  feet  stone  and  brush  riprap,  opposite  dam,  at  $1 250.0^ 

Total 7OI.0C> 


Shoal  No.  7 : 

480  cubic  yards  brush  and  stone  dam.  at  $1.30 624.00 

100  linear  feet  brush  aud  stono  riprap,  end  of  dam,  at  $1 100. 00 

400  linear  feet  brush  and  stouo  riprap,  opposite  dam,  at  $1 400. 00 

Total 1,124.00 

Total  estimate  from  Roberts  Landing  to  Xancys  Pinch. 

Shoal  No.  4 $1,098.00 

Shoal  No.  5 1,150.00 

Shoal  No,  6 701.00 

Shoal  No.  7 1,124.00 


4, 073. 00 
Superintendence  and  contingencies,  10  per  cent 407. 30 


Total 4,480.30 


Cost  of  improvement,  Myrtle  Point  to  Roberts  Landing 38, 696. 18 

Cost  of  improvement,  Roberts  Landing  to  Nancys  Pinch 4, 480. 30 

Total 43,176.48 

Below  Nancys  Pinch  to  Coquille  City  no  work  is  necessary. 

The  accompanying  maps  (sheets  A  and  B),  transmitted  herewith,  form  part  of  this 
report. 
Respectfully  submitted. 

David  B.  Ogden,  Assistant  Engineer. 

Capt.  T.  W.  Symoxs, 

Corps  of  EngincerSf  ('.  tS.  A, 


nbseqiient  high  tide  the  scow  was  warpml  ontor  tbo  laKOoQ  ami  moored  to 
rf  at  Bandon,  where  the  baniaclna  were  scritpiul  from  the  RJiles,  the  aeama 
lie  water  line  recalked,  and  some  DoresHary  repairs  made  tn  the  ruuf  at  the 
I.  A  blacksirith  shop  was  linilt  at  tlie  storri  anti  tbe  hnistiug  macbinery  ai)d 
teani  pamp  pat  in  ptace.  On  Septemlier  21  and  22  the  scov  was  towed  bj* 
met  Alerl  tci  a  place  on  the  npper  river  just  above  Arago,  where  tlio  river  waa 
strncted  by  anags. 

tionl  were  commenced  on  September  24  and  contiuned  until  November  19, 
I  compliance  with  orders  received  from  yon,  work  was  Buspendeil.  On  Novem- 
tnd  21  the  scow  was  moved  by  the  tide,  assisted  by  its  steam  appliance,  to 
iCity,  wberealiof  thecrew  eicitpt  the  en f^ nee r  were  discharged.  On  Novem- 
he  scow  was  towed  by  the  steamer  Diapatch  to  Bandon  and  from  theuce  talien 
ings  in  tb«  lagoon  near  tbe  soath  jetty, 

rew  of  the  snag  scow,  inclnding  the  diver,  diver's  helper,  bl&cksmith,  and 
insisted  of  from  8  to  11  men  during  tbe  season.     These  were  all  hired  on  tbe 

ill  gasoline  laanch  was  nsed  at  a  tender  in  towing  the  snag  acow.  stone  and 
:owB,  and  in  supplying  fnel.  The  launch  was  also  useful  in  searching  for  sub- 
snaga.  For  this  purpose  a  gas  pipe,  20  feet  long,  was  sospeuded  by  ropes  in 
in tal  position  athwartships  under  tbe  launch.  The  pipe  was  adjusted  to  n 
f  4  feet  at  low  water.  The  laanch  thus  equipped,  passing  over  the  chauuel 
irer.  would  disclose  by  the  contact  with  the  pipe  any  obatruction  within  a 
f  4  feet  at  low  water. 

rork  of  tbe  season  consisted  in  tbe  removal  of  ttte  principal  obstructing  snags 
jnttre  teach  between  Coquille  City  luid  Myrtle  Point,  tbe  construction  cifa 
im  at  RacklilTe  Bar  below  Myrtle  Point,  the  extension  nnd  raining  of  the  wing 
Koberts  Island  Bar,  the  construction  of  which  was  commenced  lu  1892,  and 
icing  of  the  sboals  at  Rackliffe  and  Roberts  laland  bars  and  at  the  moutb  of 
tU  f^rk. 

ig  the  season  375  snasa  were  removed.  Of  these  194  were  large  and  181  small. 
ee  snags  were  trans&ned  to  the  aide  of  the  river  directly  by  the  snag  scow, 
!ll  ones  were  dumped  on  a  tender  scow  and  transferred  to  shoal  water  nt  the 
the  river.  Most  of  tbe  anaga  were  removed  from  beuds  in  the  river,  which 
been  anarged  in  previous  years  owing  to  necessity  of  snagging  elsewhere. 
:  scow  IiHkS  of  small  drift,  most  of  wnich  woa  passed  np  by  the  diver,  were 

C  500  pounds  of  No.  1  giant  powder  were  used  in  blasting  snags  and  stumps, 
ne  cases,  where  tbe  snags  were  deeply  embeilded,  the  embedding  mat«rlal  was 
i  or  loosened  np  by  the  use  of  the  water  jet,  so  as  to  permit  of  the  passing  of 
around  the  snag  and  reducing  the  resietanrft  to  removal. 
xperience  with  the  steam  pnmp  and  water  jet  this  season,  in  connection  with 
illing,  points  to  it  as  a  valuable  adjunct  in  future  snagging  operations, 
ickliffe  Bar,  the  sboalest  place  on  the  river  below  llyrtle  Point,  an  experi- 
wing  dam  300  feet  loog  was  built  of  brush  and  stone,  the  material  being 
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direct  contact  with  the  material  of  the  har.    A  noticeable  improvement 
duoed  at  the  mouth  of  the  North  Fork,  bat  at  the  other  bars  very  little  h 
depth  was  obtained  owing  to  the  fact  that  they  were  composed  of  large  gni| 

No  great  freshets  have  occurred  in  the  river  since  the  snagging  operatiouBj 
hence  few  new  snags  have  l)een  deposited  bince  then.    As  a  consequence,  ' 
ging  operations  of  the  present  season  have  left  the  channel  of  the  river 
snags  than  it  has  been  at  any  time  heretofore. 

The  reach  of  river  between  Roberts  Landing  and  Myrtle  Point,  however^j 
susceptible  of  improvement  by  snagging.    The  snags  there  are  few,  the  rii 
and  filled  with  a  deposit  of  heavy  gravel  brought  down  by  past  freshets  of 
dinary  magnitude,  which  occur  at  long  intervals. 

The  periodic  great  freshets  referred  to  cause  landslides  at  the  head  wat 
river  in  the  Coast  Range  Mountains,  the  detritus  from  which  is  carried 
the  navigable  part  of  the  river  and  there  deposited,  causiug  shoals.  Thil 
continues  long  after  the  subsidence  of  the  floods,  as  was  indicated  after  tlie 
the  spring  of  1891,  by  the  water  of  the  river  continuing  to  be  muddy  dul 
whole  summer. 

A  source  of  snag  deposit  in  the  past  has  been  due  to  the  farmers,  who,  in 
new  land,  would  fell  the  timber  and  allow  it  to  be  swept  at  high  water 
stream,  where  it  would  lodge.  This  practice  has  been  checked  or  altogether] 
by  warnings  given  that  it  was  in  violation  of  law.  The  sections  of  the  law 
to  this  subject  were,  by  request,  willingly  published  in  the  local  newspapei 
*    Resjiectfully  submitted. 

R.  S.  LlTTLBFUELD, 

Capt.  Thomas  W.  Symon8, 

Corps  of  Engineers,  U.  S,  A, 


COMMERCIAL  STATISTICS. 

The  following  Information  relative  to  the  commerce  of  the  upper  Coqnille  1 
between  CoquiTle  City  and  Myrtle  Point,  for  the  fiscal  year  ending  June  90, 
has  been  collected  by  Capt.  R.  S.  Littlefield,  in  local  charge  of  the  works  on 
river. 

The  commerce  of  the  Upper  Coquille  was  accommodated  continuously  dnrin 
fiscal  year  by  the  steamt»oat  Myrl^  of  7.43  tons  capacity,  making  round  trips 
between  Myrtle  Point  and  Coquille  City,  aud  the  steamboat  Alert ^  58  tons  cap 
making  round  trips  daily  between  the  same  points  during  July,  August,  Septe 
October,  and  part  of  November,  1894,  and  occasional  round  trips  of  tlie  steal 
JHspaichy  between  Bandon  and  Arago,  after  hay,  etc.  The  regular  route  of  th 
paieh  is  on  the  lower  river,  and  these  were  special  trips. 

River  trafficj  Coquille  City  to  Myrtle  Point. 


Description  of  freight. 


GeiMTBl  merchancllie,  machinerr.  etc. 

Butter .'...... 

Cheeae 

Wool 

Bacon 

Live  honpi 

Apples 

Potatoes 

Barlev 

Oats.* 

Hay 

H  ilk  for  cream eries 


Up 
trips. 


font. 
8U6 


Total 


8M 


Total  flight  carried,  1,409.22  tons;  estimatecl  valae.  $120,000. 


INDUSTRIES. 


Product  of  creameries, 
Arago  Creamery : 

38  tons  butter i 

21  tons  cheese 

21  tons  live  hogs 

6  toDS  dressed  hogs 

1  ton  bacon w 


II 
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Coqaille  Creamery : 

31.5  tons  butter $11,250 

24  tona  live  hogs 2,400 

Hry tie  Poiut  Creamery : 

5  tons  batter 2,000 

3  tons  cheese 660 

5  tons  live  hogs 500 

Gravel  Ford  Creamery,  not  in  operation. 

Total  value 38,675 

Besides  the  milk  delivered  during  the  season  to  the  creameries  by  steamboat,  a 
large  amount  is  delivered  by  rowboats  and  in  other  ways,  the  small' steam  lauuoh 
Maria  and  the  gasoline  boat  subsequently  used  with  the  Government  snag  boat 
having  been  so  employ e<l  during  part  of  the  season. 

When  in  the  immediate  neighborhood  of  the  creamerieH  farmers  deliver  their  milk 
by  wagon;  the  bulk  of  it,  nevertheless,  reaches  its  destination  by  the  river. 

From  data  furnished  by  superintendents  of  creameries,  it  takes  24.875  tons  of  milk 
to  make  1  ton  of  butter  and  10  tons  of  milk  to  make  1  ton  of  cheese. 

New  industries. — At  Myrtle  Point  a  yard  has  been  established  for  the  manufacture 
of  brick  and  tiles,  the  former  for  local  supply  and  the  latter  for  use  in  draining 
lands  adjaoent  to  the  river. 

The  output  of  this  yard  for  the  time  it  has  been  in  operation  is  as  follows : 

Efttimated  valoe. 

500,000  brick $4,500 

100,000  linear  feet  tiles 5,000 

Total.,:. 9,500 

Summary, — Total  river  freight,  1,409  tons;  estimated  value,  $120,000;  total  number 
of  river  passengers,  2,050.  The  value  of  the  creameries'  output,  $38,675,  is  included 
in  the  above  summary. 


T  T  3. 

IMPROVEMENT  OF  ENTRANCE  TO  COOS  BAY  AND  HARBOR,  OREGON. 

Description  of  original  condition. — The  obstructious  which  existed  at 
the  entraiice  to  this  harbor  before  the  works  of  improvement  were 
began  consisted,  first,  of  the  outer  bar,  which  is  of  sand  and  is  shifting 
in  character;  and,  second,  of  the  inner  shoals  formed  by  tlje  sands 
which  accumnlate  in  the  spring,  summer,  and  autumn,  during  the 
times  when  the  northwesterly  winds  prevail. 

Under  the  action  of  these  winds  the  spit  on  the  north  side  advanced 
toward  the  south,  contracting  the  navigable  passage  under  Coos  Head 
to  a  very  narrow  width,  and  usually  making  the  outer  channel  follow 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 

The  channel  had  at  times  broken  through  the  north  spit  on  a  line 
the  general  direction  of  which  is  from  Fossil  Point  to  a  point  just  to  the 
north  of  Coos  Head.  It  was  then  direct,  the  depth  of  water  was 
greatest,  and  vessels  could  enter  or  go  out  without  trouble.  The  mean 
rise  of  the  tide  above  the  plane  of  reference  was  5.6  feet. 

Plan  0/ improvement — The  project  for  this  improvement,  adopted  in 
1879,  wa«  to  construct  at  an  estimated  cost  of  $600,000  a  jetty  of  wood 
and  stone,  as  might  be  found  best,  from  a  point  250  yards  below  the 
northern  extremity  of  Fossil  Point  on  a  line  toward  the  east  end  of 
Coos  Head,  this  line  in  plan  curving  so  as  to  be  directed  at  its  outer 
end  to  the  head  or  a  little  to  the  north  of  it. 

The  object  was  to  prevent  accretion  to  the  south  end  of  the  sand  spit 
on  the  north  side  of  the  entrance,  and  to  open  and  maintain  a  deeper 
and  more  direct  channel  across  the  bar. 
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The  present  plan,  adopted  in  1889,  ander  which  operations  are  pro 
greasing  for  the  improvement  of  the  entrance  to  Goos  Bay,  consists  lu 
the  abandonment  of  any  further  work  on  the  Fossil  Point  Jetty  and 
the  building  of  two  high  tide  jetties  of  stone,  one  from  Goos  Head  and 
one  from  the  southern  end  of  the  north  spit  out  toward  the  bar,  eudiug 
at  a  distance  apart  of  about  1^500  feet. 

In  addition  to  this,  the  project  includes  the  reclamation  and  holdiug 
of  the  sands  of  the  north  spit,  to  prevent  as  far  as  possible  their  blovr- 
ing  over  into  the  harbor. 

,The  estimated  cost  of  the  work  as  approved  is  $2,466,412.20. 

APPROPRIATIONS. 

Under  old  project  of  1879: 
Act  of— 

March  3, 1879 $40,000 

March  3, 1881 30,000 

August  2,  1882 30,  OCO 

July5,1884 30,000 

August  5, 1886 33,  T30 

August  11, 1888 50,  OOO 

Total 213,  750 

Under  new  project  of  1889: 
Act  of— 

September  19, 1890 125,  COO 

July  13,  1892 ♦. 210,  «00 

August  17,  1894 95,  COO 

Total 430,  <»0 

Aggregate 64^,   750 

Amount  expended  to  June  30^  1894, — The  total  amount  expendedL  in 
improving  the  entrance  to  Coos  Bay  to  June  30, 1894,  was  $540,794 — ^3. 
Of  this  amount  $213,750  was  expended  on  the  old  project  and  $321  fii^^-^^ 
on  the  new  project. 

Results  obtained  to  June  30y  1894. — ^The  work  of  construction  was  <55^^* 
fined  to  the  North  Jetty.  The  tramway  was  extended  during  July,  l^^vj 
a  distance  of  288  feet,  when  it  was  stopped.  The  total  length  of  ^** 
tramway  was  9,520  feet.  This  was  mattressed  throughout  with  cei^^^^ 
and  side  mattresses. 

The  work  of  enrocking  the  jetty  was  carried  on  throughout  the  y^^^'' 
!and  a  total  of  117,340.7  tons  of  rock  were  placed.  , 

During  the  summer  and  fall  of  1893  the  depth  on  the  bar  remai^^^ 
about  as  usual  before  improvement,  about  16  to  20  feet  at  high  wat^^^* 

During  the  winter,  as  the  enrockment  slowly  grew,  a  marked  cha^'^^ 
took  place  in  the  bar  channel,  and  a  depth  of  28J  feet  at  ordinary  h  i£y 
water  was  attained.    A  bar  depth  of  24  to  2S  feet  has  been  maiutai^^^ 
ever  since. 

On  June  14,  1894,  Mr.  Polhemus,  on  the  Wrighty  made  a  survey  ^^ 
the  bar  channel.  This  indicates  an  excellent  direction  to  the  cbau^^ 
and  a  minimum  depth  of  20  feet  at  the  mean  of  the  lower  low  watei^ 

Amount  expended  during  fiscal  year  ending  June  30, 1895. — ^The  amoont 
expended  during  the  fiscal  year  ending  June  30, 1895,  was  $98,593.1^ 

Results  obtained  during  fiscal  year  endinxf  June  30 j  1895. — ^The  jetty 
tramway  was  extended  to  its  full  length  of  10,368  feet,  an  extension 
during  the  fiscal  year  of  848  feet.  It  was  mattressed  throughout, 
and  during  the  year  there  have  been  placed  upon  it  97,847.9  tons  of 
stone.  In  addition,  1,611.8  tons  of  smsUl  rock  were  placed  at  the  root 
of  the  jetty  to  prevent  scour* 
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Tbe  coustruction  of  the  jetty  has  had  a  marked  and  very  beneficial 
ect  on  the  entrance  channel,  maintaining  it  in  a  fixed  position  and 
th  a  bar  depth  of  18  tib  21  feet  at  low  water.  Never  before  in  the 
story  of  the  bay  have  such  depths  been  maintained  continuously 
'oughont  any  year. 

)n  June  1, 1895,  an  examination  of  the  bar  was  made  by  Mr.  Polhe- 
8,  who,  on  the  Wright,  ran  two  lines  of  soundings  across  it.  He  found 
he  channel  a  minimum  depth  of  20  feet  at  the  mean  of  the  lower  low 
.ers.  The  channel  runs  close  to  the  end  of  the  jetty,  and  thence  in 
traight  line  seaward  nearly  on  line  with  the  work,  the  very  best 
«r  trending  slightly  across  its  axis  to  the  northward.  Upon  the 
J  herewith  the  soundings  made  June  1, 1895,  are  indicated  by  under- 
:'ing.  Other  soundings  are  from  former  surveys, 
lie  high  and  low  water  lines  about  the  south  spit  as  shown  are 
:ted  from  surveys  made  during  May,  1895. 

liere  is  no  record  of  a  less  bar  depth  than  18  feet  at  mean  lower  low 
;«r  since  November,  1893.    When  it  is  considered  that  previous  to 
I  time  bar  depths  of  10  and  12  feet  were  very  common,  the  success  of 
work  80  far  done  is  made  very  apparent. 

tepairt  of  operations. — At  the  beginning  of  the  fiscal  year  work  was 
progress  in  extending  the  jetty  tramway  with  the  remainder  of  the 
»ropriation  of  1892.  During  July  144  feet  of  tramway  were  built, 
preparation  for  future  work  the  plant  was  overhauled  and  put  in 
er;  the  stone  and  brush  scows  were  hauled  out,  scraped,  calked,  and 
nted,  and  the  cars,  locomotives,  and  hoisting  engines  were  put  in 
er. 

During  August  the  jetty  tramway  was  comx)leted  to  its  full  length 
adding  704  feet  to  it,  and  a  side  track  200  feet  long,  for  the  enlarge- 
nt  of  the  jetty  head,  was  built.  As  the  tramway  was  built  the 
ttresses  followed. 

t  was  deemed  necessary  to  push  the  work  of  tramway  extension  and 
ttress  work  during  the  quiet  weather  of  summer  so  that  the  work  of 
rockment  could  go  on  during  the  winter. 

^8  the  fall  progressed  and  the  seas  became  more  troubled,  greater 
Bculty  was  experienced  in  sinking  mattresses,  and  it  was  found  nec- 
tary to  reduce  the  thickness  of  the  mattresses  from  5  feet  to  3  feet,  in 
ier  to  get  them  down  without  too  great  loss.  The  old  method  of  sink- 
l  them  by  loading  them  with  stone  dumped  on  top  of  them  had  to  be 
aiidoned,  and  it  was  found  necessary  to  incorporate  enough  stone  in 
^m  to  sink  them.  This  added  somewhat  to  the  expense, 
^u  September  6, 1894,  bids  were  opened  for  furnishing  stone  for  the 
rk  to  be  done  with  the  new  appropriation  of  $95,000. 
The  following  is  a  summary  of  the  bids  received: 


Nune  and  address  of  bidder. 


R.  A.  Graham,  Marshfield,  Oreg. 
Daniel  Kern,  Portland,  Oreg 


Per 
net  ton. 


CenU. 
90 


Total. 


$27,000 


83  I    18,900 


The  contract  for  fiirnishing  the  stone  was  awarded  to  Daniel  Kern  at 
cents  per  ton,  delivered  on  board  scows  at  the  Government  wharf  at 
I  root  of  the  jetty.  During  the  year  94,847.9  tons  were  delivered 
Ier  this  contract,  and  3,000  tons  were  purchased  in  open  market  at 
cents  per  tou  before  the  contract  was  let. 


i 
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During  the  late  winter  of  1894-95  an  erosion  of  the  bank  near  the 
root  of  the  jetty  coiuiueuced,  threatening  to  andermine  some  of  tht 
bttildings.  To  stop  this  the  bank  was  revetted  with  brash  and  small 
stone  procared  from  the  contractor  at  a  reduced  price  of  50  ceuto  per 
ton.  The  erosion  was  effectually  stopped  by  this  means.  Someot  thia 
small  stone  was  also  used  to  build  up  the  groins  near  the  reeeiviog 
wharf. 

A  longitudinal  profile  of  the  jetty  enrockment  is  herewith.  It  show^ 
that  the  entire  enrockment  has  been  raised  to  above  average  low-wab^r 
level,  except  at  the  extreme  outer  bents. 

-  Upon  the  profile  is  shown  by  dotted  lines  the  top  of  the  enrockmemt 
one  year  ago  (June  15, 1894). 

A  sliding  ways  was  constructed  just  south  of  the  wharf  at  the  noTK-th 
spit  where  the  floating  plant  was  hauled  out  and  scraped,  repaired  a^xid 
painted,  and  the  decks  sheathed. 

When  the  tramway  extension  was  completed,  an  attempt  was  msule 
to  ascertain  the  depth  of  sand,  and  to  this  end  a  pipe  was  jetted  dourn 
to  a  depth  of  93  feet  below  the  plane  of  the  lower  low  waters.  Tbis 
was  the  limit  of  the  appliances  and  throughout  nothing  but  sand  ^vrM 
encountered.  The  report  of  Mr.  J.  S.  Polhemus,  which  is  herewith, 
gives  in  a  clear  form  the  details  of  operations. 

Recommendations  and  remarks, — The  north  jetty  has  been  parti^Uy 
completed  for  its  entire  length.  The  work  remaining  to  be  done  is  ^ 
add  sufiScient  stone  to  the  enrockment  so  that  it  can  be  left  wit>1i  a 
reasonable  probability  of  its  remaining  at  full  high  tide.  This  involves 
special  appliances  and  special  care  in  completing  the  outer  portion  f^^ 
about  1,000  feet. 

The  outer  end  of  the  jetty  is  in  deep  water  and  is  exi>osed  to  v^^y 
heavy  wave  action,  and  it  is  found  impossible  to  maintain  it  above   H?^ 
water,  as  it  is  at  present  built  by  dumping  stone  into  a  random  he^>* 
The  tramway  is  28  feet  above  the  surface  of  low  water,  the  stone  ns^ 
is  not  very  hard,  and  it  is  found  that  in  dumping  the  heavy  stones  of 
5  to  13  tons  weight  they  are  sometimes  broken  and  sometimes  br^^ 
those  upon  which  they  fall.    These  smaller  pieces  are  still  less  abia   ^ 
resist  the  wave  action- than  the  large  ones  would  be.    The  result  of^  ^* 
all  is  that  the  last  1,000  feet  or  more  of  the  jetty  is  continually  b<*i^8. 
beaten  down  and  flattened  out.    Inside  of  this,  the  present  method      ^* 
dumping  does  very  well.    It  is  proposed  in  another  year  to  make  s;^®' 
cial  arrangements  for  building  up  the  outer  portion.    The  method  n  ^^ 
deemed  most  practicable  is  to  convert  the  revolving  pile  driver  inttC^  * 
track  derrick,  or  to  otherwise  construct  a  tra<5k  derrick,  and  with  it>     ^ 
carefully  place  the  largest  stones  capable  of  being  handled  with  cr:^"^ 
machinery.    In  this  way  it  is  hoped  that  the  outer  end  of  the  jetty  ("===^*"- 
be  built  up  so  as  to  be  reasonably  permanent  at  about  the  elevation^t-- ^ 
high  tide. 

It  will  be  advisable  to  build  about  eight  groins  from  100  to  300  fS^^* 
in  length  each,  for  the  protection  of  the  enrockment  against  rac^S-"^ 
undermining  currents. 

The  map  herewith  shows  how  closely  the  entrance  channel  is  hugg"^^^ 
the  jetty,  and  this  action  seems  to  be  continuous  and  to  demand  ^^^ 
construction  of  protecting  groins  at  the  earliest  possible  date. 

All  this  work  of  completing  the  jetty  and  the  protecting  groins  sho'*'*' 
be  done  while  the  existing  tramway  is  in  good  condition;  otherwise  ^l^ 
cost  will  be  enormously  greater.  The  life  of  such  a  structure  as  t^^^ 
pile  and-timber  tramway  is  very  limited,  exposed  as  it  is  to  the  teredo 
and  Unmoria  and  the  storms  and  waves  of  the  ocean.    It  is  estimate 
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•battofally  complete  tbis  north  jetty  it  will  cost  about  $450,000,  and  it 
8  earnestly  recommended  in  the  interest  of  economy  tliat  this  money 
t)e  made  available  at  the  earliest  date  practicable. 

Tbeworkou  the  south  jetty  should  also  be  comn)enced  and  carried 
to  completion  at  the  earliest  date  practicable,  as  the  north  jetty  is  only 
>Qe  of  a  pair,  and  can  not  develop  its  full  usefulness  without  the  aid 
>f  its  partner  on  the  south. 

A  comparison  of  the  commercial  statistics  of  Coos  Bay  with  those  of 
>Tmer  years  shows  that  the  exports  of  its  principal  products,  coal  and 
tinber,  have  increased.  New  coal  mines  have  been  opened,  and  coal  of 
liigher  grade  than  formerly  is  now  being  mined. 
An  appropriation  of  $(>00,000  is  recommended  as  the  amount  which 
11  be  profitably  expended  on  the  project  during  the  next  fiscal  year. 
^hiture  operations. — Future  operations  will  depend  upon  the  amount 

money  available.  The  north  jetty  should  be  fully  completed  before 
is  left  for  work  on  the  south  side.  If  the  money  appropriated  is  but 
OQgh  to  complete  this  north  jetty  it  would  all  be  expended  thereon. 

enough  to  more  than  complete  it,  work  could  profitably  be  started 

the  south  side. 

Money  statement. 

ly  1, 1894,  balance  unexpended $7,955.87 

^ount  appropriated  by  act  of  August  17,  1894 95,000.00 

102, 956. 87 
>)e  30, 1896,  amount  expended  during  fiscal  year 98, 593. 16 

^y  1, 1895,  balance  unexpended 4,362. 71 

^y  1, 1895,  outstanding  liabilities 475.00 

iy  1, 1895,  balance  available 3,887.71 

^Knonnt  (estimated)  required  for  completion  of  existing  project 2, 036, 412. 20 

Amount  that  can  be  profitably  expended  iu  ti^cal  year  ending  June 

30,1897 600,000.00 

^^bmitted  in  compliance  withreqnirementHof  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   J.   8.   POLHEMU8,  ASSISTAlfT  EXGINEER. 

£mpire  City,  Oreg.,  June  6,  1895, 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
^vk  of  *' Improving  the  entrance  to  Coos  Bay  and  Harbor,  Oregon,"  for  the  fiscal 
^T  ending  J  nne  30, 1895 : 

I^he  beginning  of  the  fiscal  year  found  a  small  force  renovating  and  putting  in 
b^air  the  plant,  with  the  remnant  of  the  preceding  appropriation. 
Repair  of  Dton^— A  sliding  way  was  constructed  just  south  of  the  wharf  at  Norih 
'tt,  and  all  the  scows,  including  those  borrowed  from  the  Siuslaw,  were  hauled 
't;,  scraped,  repaired,  painted,  and  the  decks  resheathed. 

X'be  work  lasted  until  October  1, 1894,  which  was  after  active  operations  were 
turned. 

T'en  large  scows  and  four  smaller  ones  were  hauled  out  and  put  in  good  order,  at  a 
t4il  cost  of  $2,973.33. ' 

A  new  set  of  tires  was  put  on  the  locomotive  Yarrow,  replacing  the  old  ones, 
Ciich  had  become  deeply  grooved  by  three  years  of  continued  service  on  the  curved 
Jtck. 

The  pinion  on.  the  crank  shaft  of  the  oldest  wharf  hoisting  engine  was  renewed, 
^d  all  the  principal  journal  boxes  rebabbited. 

All  of  the  cars  were  scaled,  scraped,  and  repainted,  and  minor  repairs  were  made 
^  the  entire  plant,  putting  it  in  first-class  oraer. 

A  diver  was  employed  for  four  days  in  June,  1894,  and  18  car  loads  of  rock,  which 
M  fallen  from  tne  scows  by  accident  at  various  times  were  grappled  up  from  in. 
tint  of  the  North  Spit  receiving  wharf.. 

XNG  95—211 
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This  same  work  was  attempted  in  May,  1895,  at  the  end  of  the  present  work,  hat 
only  three  large  rocks  were  taken  np,  owing  to  the  leaky  condition  of  the  diving 
suit. 

Daring  the  year  the  woodwork  of  the  stone  cages  was  renewed.    No  additiom^ 
were  made  to  the  plant,  and  it  consists  now,  as  formerly,  of  1  revolving-track  pile 
driver,  with  10  hy  6  hy  10  inch  Worthington  steam  pump;  two  11-ton  Baldwin  Ioc(k 
motives,  20  geared  dumping  cars,  6  flat  cars,  2  mattress  cars,  4  push  cars,  1  handc<ir,. 
2  large  Lidgerwood  hoisting  engines,  two  15-ton  wharf  derricks  and  rigging,  1  tow.>- 
hoat  {Gen,  M,  G,  Wright),  7  large  rock  scows,  3  large  rock  scows  borrowed  from  th&> 
Sinslaw,  4  smaller  scows  for  brush  and  lumber,  one  12-foot  leromoter  pumping  wind.- 
mill,  besides  small  boats,  anchors,  chains,  jackscrews,  tackles,  hose,  and  all  tkie. 
necessary  tools  and  appliances  needed  for  carrying  on  the  work  in  an  ezpeditioiiB. 
manner. 

It  would  cost  a  sum  not  far  short  of  $75,000  to  replace  it. 

Active  operations, — The  resumption  of  active  operations  may  be  said  to  date  fr^c»iii 
July  24, 1^4,  when  the  jetty  pUe  driver  was  hauled  to  the  front  and  the  work  of 
building  the  tramway  again  continued,  slightly  in  anticipation  of  the  expec'Ced. 
appropriation. 

The  approved  act  of  Congress  appropriating  $95,000  was  passed  in  August  1894,. 
and  the  work  of  first  extending  the  tramway,  and  then  brushing  and  enrocking-  ^t^lie 
jetty  continued  without  interruption  until  the  end  of  May  1895,  by  which  tim^  %iM» 
available  funds  being  nearly  exhausted,  the  work  had  been  shut  down  and  thepX^iXit 
stored  away. 

At  the  close  of  work  a  rough  shed  240  feet  long  was  built  over  one  of  the 
tracks  to  protect  the  cars  while  out  of  use. 

The  rock  was  furnished  by  contract,  and  all  other  materials  and  supplies  boi 
in  open  market,  or  on  bids  after  circular  notice  inviting  proposals. 

The  work  of  receiving  and  handling  the  materials  and  of  building  the  north  jc^'^'T 
wa«  done  by  hired  labor,  the  men  working  but  eight  hours  per  calendar  ds^y  ^' 
required  by  law,  and  many  being  subsisted  by  the  Government  at  the  works. 

The  average  cost  of  a  ration  for  the  year  was  43.15  cent«,  including  cooks,  wsa*^'^^ 
and  fuel. 

Extennion  of  jetty  tramway, — This  work  was  commenced  July  24,  and  the  j^'^*l 
tramway  was  extended  54  trestle  bents  to  No.  648,  the  projected  end  of  the  lao*^^ 
jetty,  a  distance  of  848  feet. 

In  addition,  a  parallel  spur  was  built  on  the  north  side  for  the  outer  200  feet,  -^^'■^^'^ 
its  center  13  feet  from  the  center  of  the  north  track. 

This  enabled  us  to  sink  an  extra  20  feet  width  of  mattress  for  that  length,  giv^^? 
a  brush  foundation  80  feet  wide  and  a  broader  base  at  the  end,  where  greater  s^<^*^* 
ity  is  required  against  the  scour  of  the  currents  and  the  heavy  breakers. 

The  depth  of  water  throughout  this  extension  varied  from  20  to  22  feet  at  xn^^^ 
lower  low  tide.  The  piles  used  were  of  fir,  16  to  20  inches  in  diameter  at  the  l>^^^ 
end,  and  from  78  to  80  feet  long.  They  were  hydraulicked  into  the  sandy  bottorrt  ^^^^ 
less  than  30  feet. 

The  tramway  was  built  as  described  in  previous  reports,  four  piles  to  the  1>^^^ 
the  bents  spaced  16  feet  apart,  and  capped  with  12  by  12  inch  fir  timbers  22  ^"^^^ 
long,  driftbolted  at  each  pile  with  1^  by  22  inch  round  iron  bolts;  each  pilo  J^^^ 
further  secured  by  a  strap  of  f  by  2^  inch  flat  iron,  passing  over  the  cap  and  spi  J^*^ 
to  the  top  of  the  pile. 

The  double  track  rested  on  longitudinal  stringers  12  by  16  inches  by  32    f^^^» 
fastened  to  the  caps  with  1-inch  round  iron  driftbolts. 

The  gauge  of  the  track  is  3  feet,  and  the  distance  between  them  is  13  feet;     '^^^ 
rails  are  of  steel  and  weigh  30  pounds  to  the  yard. 

The  elevation  of  the  extreme  end  of  the  tramway  is  28  feet  above  mean  lower  1  ^^ 
water. 

No  sway  braces  are  used,  but  on  the  outer  1,000  feet  6  by  6  inch  struts  ^^ 
inserted  between  the  piles  and  the  caps  to  the  rear,  to  relieve  the  driftbolts  fM"^^ 
the  strain  caused  by  the  heavy  seas. 

The  extension  of  the  tramway  was  completed  and  the  pile  driver  hauler!  }^ 
August  29,  the  work  lasting  a  little  over  ono  month ;  nearly  all  the  requisite  mate  ^"'^^ 
for  its  construction  had  been  purchased  and  paid  for  the  xirevious  year.  . 

The  weather  was  quite  favorable  but  the  work  was  difficult  owing  to  the  deptl^  ^' 
water  and  the  exposure  to  the  heavy  sea,  as  well  as  the  extreme  length  of  the  pi-^^' 

Mr.  Charles  Getty  was  foreman  of  the  pile  driver.  The  cost  of  the  848  feet  of  ^'^^ 
tramway  extension  and  the  200-feet  spur  was  as  follows : 

Materials :  Rails,  iron,  piles,  and  lumber $3, 195-  ^ 

Labor  and  subsistence  of  crew 1, 231  -  ^ 


Total 4,400* 
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This  does  not  inclade  general  superintendence  and  office  work,  nor  cost  and  main- 
Nuance  of  plant. 

Before  hauling  in  the  pile  driver  an  attempt  was  made  to  pump  a  pipe  to  the  solid 
'>ottom  to  ascertain  the  depth  of  the  sand  deposit  at  the  end  of  the  jetty. 

The  pipe  was  jetted  down  93  feet  below  mean  lower  low  water,  72  feet  of  which 
distance  penetrated  the  sand.  I  am  not  sure  that  it  even  then  passed  through  the 
'od  to  any  material  of  a  different  character,  but  with  our  appliances  that  was  the 
mit  to  which  it  could  be  forced. 

-Brush  mattress  irorA:. —September  1, 1894,  immediately  after  the  completion  of  the 
am  way,  the  work  of  sinking  the  foundation  brush  mattresses  commeuceil. 
A  center  mattress,  3  fascines  thick  and  20  feet  wide,  was  placed  to  the  end  and 
conghont  the  200  feet  of  spur.    Also  mattresses  of  the  same  dimensions  on  either 
e  tio  the  end. 

^tiey  were  composed  of  three  layers  of  fir- brush  fascines  nearly  1  foot  in  diameter 
t  20  feet  long,  and  the  center  ones  were  built  on  grillages  of  fir  poles  suspended 
ca  the  track  stringers.  When  finished  they  were  lowered  to  the  water  and  sunk 
'Ix  small  rock. 

*!&«  side  mattresses  were  built  on  special  cars,  from  which  they  were  tipped  to  the 
^T  on  the  side  of  the  jetty,  and,  while  held  in  place  by  four  lines,  sunk  by  small 
Ic  thrown  on  by  hand. 

t  i^ich  difficnlty  was  experienced  in  sinking  the  mats  on  account  of  the  depth  of  the 
t^r  and  the  roughness  of  thcl  sea.  This  was  overcome  in  the  case  of  tne  center 
t-«  by  weighting  them  with  a  carload  of  small  rock  to  the  bent,  incorporating 
Kito  the  structure  of  the  mattress  while  building,  thereby  nearly  overcoming  the 
>yancy  of  flotation,  and  permitting  a  very  little  extra  rock  to  rapidly  and  evenly 
^le  them  to  the  bottom,  where  they  were  quickly  loaded  with  larger  blocks. 
V^Q  were  rather  late  in  commencing  the  work,  as  the  heav^  swell  sets  in  generally 
E^v  October  1,  consequently  the  work  was  interrupted  considerably,  and  dragged  on 
N'ovember  17  before  completion. 
V'eused  1,070^  cords  of  lascines,  purchased  in  open  market,  at  $1.90  per  cord  fVee 

l9oard  our  scows,  which  were  towed  to  the  works  by  our  tow  boat  the  General 
'^S^t,    Also  2,359  fir  poles,  bought  in  the  same  way,  at  17^  cents  apiece. 
1^  lashing  the  mattresses  about  50  coils  of  12-thread  manila  rope  was  used,  besides 
^T"  a  ton  of  old  worn-out  rope. 

V'e  laid  1,040  linear  feet  of  center  mattresses  and  1,693  linear  feet  of  side  mat- 
^•ee,  besides  196  linear  feet  of  extra  center  mattresses  placed  on  top  of  the 
^ockment  in  a  low  place  to  nse  up  a  remnant  of  brush  left  over. 
^e  lost  288  linear  feet  of  mattresses  in  sinking  during  the  season.  The  center 
^t  tresses  were  usually  built  in  lengths  of  three  trestle  bents. 
E^lie  cost  of  the  above  mattress  work,  not  including  the  cost  of  general  snperin- 
Science,  nor  cost  and  maintenance  of  plant,  was — 

tterials $2,547.05 

•^or  and  subsistence,  towing  and  unloading 1, 876. 28 

Total 4,423.33 

■^€tty  enrockment. — To  expedite  work  and  get  the  mattresses  down  before  the  storms 
'fall  should  render  it  impossible,  3,000  tons  of  rock  was  purchased  from  Daniel 

^xn  in  open  market,  at  70  cents  per  ton,  as  he  had  his  derricKs  and  engines  in  place 
^he  old  quarrv.    He  delivered  the  first  scow  load  August  30. 

September  24  ne  signed  a  contract  to  deliver  30,000  tons,  or  more,  of  large-sized 

"2k,  at  63  cents  per  ton  of  2,000  pounds,  delivered  at  the  jetty  wharf  oik  Government 

^W8. 

^e  delivered  under  the  contract  94,847.9  tons;  also  1,611.8  tons  of  one-man  rook  at 
'  cents,  used  for  shore  revetment  and  groin  enrockment,  making  a  total  of  99,459.7 
^8;  all  but  about  3,000  tons  was  dumped  by  hard  labor  on  the  outer  848  feet  of 
^mway  extension,  including  spur. 

^  or  the  transportation  of  the  first  3,000  tons  and  the  contract  rook  (94,847.9  tons), 

Required  366  scow  loads,  averaging  267.13  tons  to  the  load. 
<^1  the  rock  was  measured  by  scow  displacement. 

Id  unloading  it  four  men  were  used  on  each  scow.  It  was  hoisted  up  with  two 
^Tricks,  an  engine  tender,  and  three  men  to  each. 

*Two  locomotives  and  twenty  dumping  cars  carried  it  out  on  the  tramway,  where 

^as  dumped  to  place  by  the  single  brakeman  on  each  train. 

One  man  patrolled  the  track  constantly  to  keep  it  in  order,  and  a  carpenter  and  a 


The  blocks 
^  limension  not  to 

^ceed  9  feet;  one-fourth  of  the  weight  of  each  scow  load  must  be  in  blocks  weigh- 
^g  at  least  4  toiis,  and  not  exceeding  10  tons  each,  one-half  in  blocks  averaging  ^ 
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tons  each,  aod  one-foarlh  Id  blocks  weighing  not  lees  than  1,000  pounds.    These 
proportions  may  be  changed  as  the  engineer  officer  in  charge  may  direct/' 

They  were  followed  as  closely  as  practicable.  Dnrlng  the  sinking  o  f  the  mats  sone 
smaller  rock  was  used.  The  largest  piece  dumped  weighed  about  17  tone,  and  one 
scow  load  weighing  303  tons  contained  but  33  pieces  of  rook ;  bat  this  was  excep- 
tional. 

The  expense  of  loading  and  dumping  to  place,  exclusive  of  general  superintMid- 
ence  and  cost  and  maintenance  of  plant,  was  10^  cents  per  ton. 

As  much  as  800  tons  was  unloaded  in  eight  hoars  with  the  two  deiTicks. 

The  enrockment  is  all  raised  to  above  average  low-water  level,  except  at  ih» 
extreme  outer  bents.    ( See  accompany  ing  proTi  le. ) 

At  the  outer  1,000  or  1,500  feet  it  is  found  diiboult  to  raise  the  enrockment  moc^ 
higher  than  avernge  low- water  level,  as  the  force  of  the  seas  beat  it  down  and  rolL  off 
the  rock  of  the  dimensions  used. 

The  sandstone  rock  in  being  dnmped  from  sncli  a  height  also  breaks  np  to  a 
extent  into  smaller  blocks  as  the  big  pieces  strike  each  other.  In  the  future  I  ti 
it  would  be  advisable  to  rig  some  description  of  crane  to  lower  even  larger  bh 
carefully  to  place  for  the  outer  quarter  of  a  mile.  It  would  also  be  desirable  m.^  a 
harder  quality  of  rock  could  be  found  available  for  this  portion,  bnt  I  do  not  ksao-w 
of  any  in  the  vicinity. 

Quarrif  aperationa. — The  rock  was  supplied  from  the  Rogers  quarry  on  Sooth  Oi 
River,  1  mile  above  the  forks  and  19  miles  from  the  works. 

It  is  a  rather  soft  gray  sandstone,  of  a  specific  gravity  of  2.35.  Mr.  Daniel  K.e 
the  contractor,  worked  4  derricks  and  1  cable  way  lor  the  removal  of  debris,  employ- 
.ing  5  hoisting  engines.  His  crew  numbered  from  40  to  60  men.  He  towed  the  scso^ri 
to  and  from  the  jetty  with  the  small  propeller  Tonquin. 

The  quarry  turned  out  very  well,  and  is  capable  of  supplying  more  than  enosg^li  to 
complete  the  north  jetty. 

For  the  removal  of  the  debris  the  contractor  installed  a  oable  way  high  up  aoro** 
the  face  of  the  lower  pits,  and  ran  the  earth  and  the  small  rock  to  the  dump  in  tiie 
neighboring  gulch,  but  the  greater  part  was  removed  by  scows  and  used  to  reve't;  th% 
river  banks. 

The  lower  part  has  a  creatdeal  of  good  rock  blasted  out,  a  heavy  seam  shot  thro'*'* 
ing  down  much  more  than  the  contractor  needed  at  the  last.  M^.  Morton  To^^' 
was  the  Oovemment  inspector  at  the  quarry. 

One  serious  accident  occurred  at  the  quarry  November  15,  resulting  in  the  <1«?a^ 
of  Mr.  J.  G.  West,  the  contractor's  foreman,  and  Terrence  Dolan,  workman,  who  xveie 
fatally  burned  by  the  accidental  explosion  of  27  kegs  of  black  powder. 

lieclamation  of  sand  dunes. — No  work  of  this  nature  was  done  throughout  the  -G^^^ 
year,  but  the  hollMid  grass  transplanted  from  the  Golden  Gate  Park  coutinae^^ 
grow  and  spread.     All  other  plants  which  we  have  transplanted  or  sown  have  ^'     h 

Groitta  and  shore  protection, — During  the  winter  quite  a  scour  of  the  bay  l>e»<5n 
above  the  north  spit  wharf  was  observed,  which  threatened  some  of  the  building' 
as  well  as  injury  to  the  wharf  from  the  deposit  of  eroded  sand,  consequently  6^  ^'^^ 
loads  of  one-man  rock  and  quarry  spawls,  measuring  1,611.8  tons,  were  pnrclK^''^ 
from  Mr.  Kern  to  revet  the  beach,  and  also  to  raise  the  enrockment  of  the  lo^"^^ 
groin  to  the  height  of  average  low  tide. 

These  works  appear  to  have  eft'eetnally  stopped  the  trouble. 

Miscellanemts. — A  crew  of  from  30  to  55  men,  all  told,  was  employe<l  at  the  jot4>Jj 
laborers  were  paid  $2  per  day,  or  $1.50  per  day  and  subsisted.  , 

Mr.  John  W.  Eldridge  was  the  overseer,  and  Mr.  Morton  L.  Tower  timekeeper  ^yi 
receiver  of  materials,  and  assisted  in  surveying  and  office  work.  To  them  as  "^^^ 
as  to  all  the  crew  I  am  indebted  for  faithful  services  during  the  year.  . 

No  accidents  occurred  at  the  works,  although  one  man  (Glen  Cox)  was  drow^'^ 
while  crossing  the  bay  from  town  in  a  small  boat  March  21, 1895. 

Coos  Bay  coal  was  used  as  fuel,  at  a  cost  of  $2.50  per  long  ton,  free  on  board  ^'^ 
scow  at  the  bunkers.  We  bought  491  tons  from  R.  A.  Graham  in  the  fiscal  year,  ^^ 
have  a  little  more  left  on  band  than  we  started  with.  ^     . 

We  used  207  ricks  of  engine  and  stove  wood,  at  a  cost  of  $1.30  to  $1.50  per  ri^y 
besides  63  cords  of  mill  wood  for  fuel  for  the  IVrighif  the  latter  costing  $1.50  per  ccr^"' 

Since  the  WiHijht  was  laid  up,  the  steamer  Cornet  was  chartered  to  make  two  tr^P" 
per  day  from  Empire  to  the  works,  for  a  price  of  $89.75  per  mouth,  to  carry  supp^*** 
and  passengers. 

The  work  ceased  May  31,  1895. 

The  steamer  Tonquin  towed  two  of  the  large  scows  to  Sinslaw  for  Mr.  kera  ^"^ 
June  1. 

Repairs  of  steamer  Gen.  H.  G.  WrUfht, — ^The  steamer  Wright,  which  was  used  ^ 
tow  the  brush  and  poles  and  to  bring  other  supplies  to  the  works,  broke  her  sh^^ 
and  lost  her  propeller  in  Coos  River  November  22.    The  boat  was  laid  up  for  sevel^ 
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M  the  boiler  was  kftking  and  the  maehinery  and  hull  very  mooli  ont  of 
ut  litUe  work  having  been  done  on  the  vessel  since  she  was  built,  in  1879. 
irdance  with  yonr  instructions  of  January  S,  1895,  to  put  the  steamer  in  tirst- 
sr,  not  to  exceed  $3,000,  the  hull  was  hauled  ont  on  the  ways  at  the  North 
w  removing  the  machinery,  and  the  boiler  shipped  to  Portland,  where  it 
a  large  patch  on  the  bottom  and  a  new  set  of  tubes.    A  new  end  section  of 

8  bought  and  the  engine  and  machinery  cleaned  and  repaired.    All  the 
wood  in  the  vessel  was  replaced  with  sound  timber,  necessitating  a  new 
oasts,  and  bowsprit,  and  several  new  timbers,  planks,  and  much  ceiling, 
'eater  part  of  the  copper  sheathing  was  renewed,  and  the  boat  calked  and 
ind  put  in  first-class  order. 

imall  force  worked  on  the  vessel,. and  the  repairs  were  not  completed  until 

vhen  she  was  dispatched  to  Yaqnina  Bay  to  make  a  survey  of  the  bar. 

ree.-'The  Beaver  Hill  Coal  Company  opened  a  new  coal  mine  during  the 

be  Beaver  Slough  Valley,  near  the  line  of  the  C.  B.  R.  &  £.  R.  R.  &,  Nav.  Co., 

liles  from  Marshfield,  where  they  have  built  a  new  bunker,  and  have  char> 

i  steamer  Homer  (433.86  net  tonnage)  to  carry  the  coal,  which  proves  to  be 

ent  quality. 

1,  Perkins  &  Co.  operated  the  Newport  coal  mine  as  usual,  carrying  their 

bo  San  Francisco  in  the  steamers  Arago  and  Areata. 

aamers  Alice  Blanchard  and  Bandarille  make  regular  trips  to  Portland,  and 

>  be  developing  considerable  trade. 

B.  R.  d£  £.  R.  R.  runs  regular  trains  between  Myrtle  Point  and  Marshfield, 
aking  preparations  to  extend  the  track  eastward  to  Roseburg. 
the  sawmills  on  the  bay  were  operated  more  or  less,  except  that  of  the  Por- 
>any. 
krge  barken  tine  of  556  tons,  (the  Omega)  was  launched  at  North  Bend  in 

and  sailed  for  Chile  with  700,000  feet  of  lumber, 
ur  large  vessel  is  on  the  stocks  at  the  same  mill  yard,  now  in  process  of  con- 

2. 

lall  stem-wheel  steamer  Alert  has  lately  been  put  on  the  Coos  River  route, 
four  small  steamboats  there.  Three  steamboats  ply  on  the  bay  between 
Id  and  Empire. 

I  resulte  obtained,  condition  of  the  bar,  etc. — Work  has  been  in  progress  on 
li  jetty  under  the  project  of  1889  since  the  spring  of  1891,  and  the  tramway 
constructed  to  its  projected  length  and  all  of  the  mattress  work  finished ; 
the  enrockment  has  been  completed,  so  that  nowhere,  except  at  the  extreme 
le  crest  of  the  dump  below  ordinary  low-tide  level,  and  for  a  greater  part  of 
h  it  is  above  high  tide. 

ne  1  last  I  made  an  examination  of  the  bar  with  the  steamer  General 
nd  located  two  lines  of  soundings  across  it. 
ip  channel  runs  close  to  the  end  of  the  jetty,  the  best  waters  trending  slightly 

9  axis  to  the  north. 

inimum  depth  found  was  20  feet  at  mean  lower  low  water.  I  found  the 
it  well  crowded  toward  the  jetty,  and  the  deep  water  in  the  entrance  lies 
ng  the  jetty  for  at  least  a  quarter  of  a  mile,  being  from  5  to  6  fathoms  at 
¥er  low  water. 

examinations,  and  from  the  reports  of  the  masters  of  the  tugs  and  other 
[  have  not  heard  of  less  than  18  feet  minimum  depth  at  mean  lower  low 
I  the  bar  since  November,  1893,  although  for  the  first  two  years  of  new  work 
nown  at  times  of  as  little  as  10  feet  at  the  same  stage  of  tide, 
i;  the  past  year  there  have  been  very  few  detentions  of  vessels,  and  some  of 
ratt  than  formerly  have  been  taking  cargoes  from  this  port. 
I  the  more  important  changes  due  to  the  work,  1  would  mention  the  vast 
ation  of  sand  which  has  occurred  to  the  north  of  the  jetty,  advancing  the 
I  low  water  shore  lines,  as  can  be  seen  by  the  accompanying  map. 
lint  of  the  north  spit  inside  the  jetty  and  opposite  South  Slough  and  Charles- 
lars  to  have  cut  away  considerably,  and  this  action  seems  to  be  continuing, 
nrork  closed  I  have  noticed  a  marked  settlement  of  the  enrockment  for  the 
i  trestle  bents. 

\tioH  of  work  since  1890. — The  following  are  the  principal  items  of  work 
ished  on  the  north  jetty  under  the  1889  project  since  1890. 
enslve  and  efiScient  plant  for  building  the  jetty  has  been  purchased  and 
.,  including  the  construction  uf  the  necessary  wharf,  buildings,  gridirons, 
s,  side  tracks,  and  other  accessories  for  the  convenient  and  rapia  execution 
ork. 

;ty  tramway  has  been  extended  to  its  full  projected  length  of  648  trestle  bents, 
10,368  feet  from  the  receiving  wharf. 

)  mattress  work  on  the  north  jetty  has  been  completed.  It  consumed  7,045 
brush  fascines  and  13,331  poles,  and  comprises  4, 864  linear  feet  ol  ^«tt^  ^«iv- 
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ter  mattresseB,  5  layers  of  faseines  thick  by  20  feet  wide;  280  linear  feet  groin 
ter  mattresses,  5  layers  of  fascines  thick  hj  20  feet  wide ;  4,400  linear  feet  of  . 
center  mattresses,  3  layers  of  fascines  thick  by  20  feet  wide;  9,312  linear  fe 
channel-side  mattresses,  3  layers  of  fascines  thick  by  20  feet  wide;  2,912  lineM 
of  seaside  mattresses,  3  layers  of  fascines  thick  by  20  feet  wide;  760  linear  fe 
shore-protection  mattresses,  8  layers  of  fascines  thick  by  20  ieet  wide. 

A  good  quarry  site  on  Coos  River  has  been  acquired  by  purchase.    We 
received  and  used  on  the  north  Jetty  to  date  the  following  quantities  of  rock: 

From  W.  E.  Baines,  contract  (91  and  92) % 

From  Daniel  Kern,  contract  (93  and  94) i^ 

From  John  Kiernan  (one-man  rock)  (93  and  94) 

From  Daniel  Kern,  contract  (94  and  95) 

From  Daniel  Kern(one-man  rock) (94 and 95) 

Total ^ 

This  has  been  accomplished  under  three  appropriations  under  the  1889  projeoj 

By  act  approved  September  19, 1890 $19 

By  act  approved  July  13, 1892 2I| 

By  act  approved  August,  1894 ^ 


Totel 48 

This  amount  has  built  so  much  of  the  north  jetty  that  it  is  evident  that  itij 
cost  when  completed  will  be  as  much  as  40  per  cent  less  than  the  original  estimj; 
$1,281 ,987,  plus  20  per  cent  for  contingencies.  '■ 

It  is  impossible  to  calculate  accurately  the  further  quantity  of  rock  requirf 
account  of  our  ignorance  of  settlement  and  spreading  which  may  take  plaeij 
for  a  rough  estimate  I  should  say  it  should  not  much  exceed  that  already  us^ 
say,  dOOfWO  tons,  and  as  the  necessary  plant  is  on  hand  and  the  whole  tramwi| 
mattress  work  finished,  and  as  the  286,233  tons  of  rock  placed,  divided  into  thi 
money  appropriated,  makes  the  cost  of  the  riprap  to  date  $1.50  per  ton,  I  thi 
safe  to  assume  that  300,000  tons  more  could  be  placed  for  $450,000,  even  after  ib| 
a  liberal  allowance  for  the  employment  of  much  larger  pieces  on  the  outer  pot 
This  work  could  be  done  in  one  3'ear  if  sufficient  funds  were  available. 
I  should  judge  that  nearly  half  of  the  life  of  the  perishable  tramway  andi 
has  expired,  and  it  is  very  important  that  the  balance  of  the  enrockment  be  p 
and  the  north  jetty  completed  while  they  are  in  good  order. 
The  following  sketches  accompany  this  report,  viz : 
Map  showing  nlan  of  jetty  and  shore  line. 
Profile  of  north  jetty  enrockment  to  date. 
Very  respectfully,  your  obedient  servant, 

J.  S.  PoLHEMus,  Aasiatant  Engin 
Capt.  Thobias  W.  Symons, 

Carp8  of  Engineer 9 f  U,  8,  A, 


COMMERCIAL  STATISTICS. 


Coos  Bay  is  in  the  collection  district  of  southern  Oregon.    Empire  City,  Q 
b^,  is  the  port  of  entry.    The  nearest  light-house  is  at  Cape  Arago,  on  the 
side  and  west  of  the  entrance. 

The  following  returns  relative  to  the  commerce  of  Coos  Bay  are  conipilefl 
the  monthly  reports  as  rendered  by  Mr.  J.  S.  Polhemus,  assistant  engineer  i| 
charge  of  works;  they  are  for  the  fiscal  year  ending  June  30,  1895:  i" 

Arrivals  and  depariuren  of  vessels. 


Coastwiftfl  steam  and  sail  veesela. 


Steam  veAsels  arrived . . 

Sail  v«8Belfl  arrived 

Steam  veBselfi  departed . 
Sail  vessels  departed. . . 


Number. 


150 

999 

157 

98 


Total 513 


A, 


^ 


Nunibi^r  of  piissengera  arrived  by  sea... 
Nutubvr  of  passengers  departed  by  sea. 


zs 


El 


21     ^ 
29        2^ 


t9 


21 


Z% 


-A 
8^ 


^/fO¥mMM/^T 


/Soo  A.y  /^  //orfh  J<rHy 


79 4c,oo0. 

0/ ^o,ooa 

\9Z So,  aoo. 

\6^ 30,  oam. 

fSS ^3^ooA 

^8$ Sci,  0oc< 

$9^ /£s;:ooo 

'92 Z/0,000 

ss;cfaa 


^fruwn  hy  A,  Dm^n  »r»n 


A 


Eog  54  \ 
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Ve9»rl8  huilt. — Oiye  larfire  four-masted  barkentine  was  built  at  the  North  Bend  Ship- 
ytffdb  and  launched  during  October.  Thiu  vessel  was  named  Omega;  her  registered 
net  tonnage  is  555.87.  She  wiv^  loaded  with  700,000  feet  of  lumber  and  sailed  for 
Chili.  Another  vessel  somewhat  ]arg*er  than  the  Omega  is  now  being  built  at  the 
same  yaxds. 

Exports  und  importg. 


ArtlddB. 


Quantity. 


BXPOBTB. 

Apples 

Beeveadive) , 

Biitt«r 

Dlanketii 

Broom  baDdlM 

Boat  maAta 

€oal 

Chittimbark 

Cheese 

Chickens  (26  dozen) 

J^^/dried . . .' ." ', '. .  -.'.'.*!.'!!  11 1 1 1 

Fi«h  (Mdmon,  in  barrels) 

Fish  (salmon,  canned) 

Firewood  and  match  wood 

Hides 

Hof^s  (live) 

Laths 

Lumb«^r  (24. 9111830  feeCBlM.) 
Miscellaneous  freight 


Ton*. 
51.7 
31 
92 

e.5 

6.5 
7.8 
44,728 
82.7 
99.6 
.4 
.4 
.6 
30.7 
143.5 
4.326.4 
6.8 
30 
657.2 
45 
49, 823. 6 
1,749 


Articles. 


B  X.PO  RTS— con  tinued . 


Piles 

Pickets 

Potatoes 

Specie  ($42,585.60). 

Sheep  (live) 

Ship  knees 

Ties  (railroad).... 
Wool 


ToUl 


IMPORTS. 


General   merchandise 
tural  implements . . . 

Steel  rails 

Kedwood  shingles 

Specie  ($18,004.23)  .... 


and   agricnl- 


Total 


Quantity. 


Ton». 
8, 540. 7 

72 
1,345.9 


26 
9.2 
200 
18 


112, 125. 1 


6, 752 

240 

40 


7.032 


SUMMARY. 


Total  exports . 
Total  imports. 


112. 125 
7.032 


Estimated 
value. 


$1,009,125 
351,600 


Three  steamers  ply  between  local  points  on  the  bay  and  four  run  on  the  Coos 
River  route. 


TT  4. 

IMPROVEMENT  OP  HARBOR  AT  COOS  BAY.  OREGON  (DREDGING). 

This  is  a  new  work,  the  first  appropriation  for  it  having' been  made 
in  the  river  and  harbor  act  of  August  17,  1894. 

Description  of  original  condition. — In  the  upper  portion  of  Coos  Bay 
and  its  tributary  sloughs  there  are  a  number  of  shoals  which  interfere 
with  navigation.  The  principal  shoal  is  just  below  Marshfield,  which 
is  situated  at  the  extreme  upper  end  of  the  bay.  The  distance  across 
this  shoal  at  the  time  of  the  survey  in  1891  was  1,600  feet  and  the 
least  depth  on  it  was  5  feet  at  low  water. 

Another  shoal  in  Isthmus  Slough,  just  above  the  coal  bunkers  of  the 
Oregon  Goal  and  Navigation  Company,  interfered  with  navigation  to 
the  Bay  City  mill.  This  shoal  had  a  least  depth  of  8  feet  at  low  water 
and  was  1,000  feet  across. 

Since  this  survey  of  1891  other  shoals  have  formed  in  the  upper  part 
of  the  bay  and  the  shoals  mentioned  in  my  report  of  May  16^  1891,  have 
changed. 

Plan  of  improvefncnt. — The  plan  of  improvement  projwsed  was  to 
build  a  dredger,  with  two  hopper  scows,  and  by  their  use  to  open  up  a 
channel  through  the  two  shoals. 

The  estimated  cost  of  the  project  was  $27^390. 


( 
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APPROPKIATIOX.  ■  H 

Act  of  August  17,  1894 $13,0eiS  e 

This  appropriation  is  made  in  the  act  in  coniiection  with  that  fot|  f 
improving  the  entrance  in  the  following  language: 

Improving  entrance  and  harbor  at  Coos  Bay,  Oregon :  Continuing  improvement, 
$05,000,  and  for  the  couetruction  or  purchase  of  a  dcedger  and  operating  the  aameii 
removing  obstructions  from  and  deepening  the  harbor  of  Coos  Bay  in  front  ef 
Marshfield,  $13,000. 

As  the  improvement  of  the  apper  harbor  is  not  indaded  in  the  esti- 
mate for  the  improvement  of  the  entrance,  and  as  it  is  an  entirelj 
separate  undertaking,  a  separate  report  on  it  is  here -made. 

A$nouni  expended  to  June  30j  1895. — The  amount  expended  from  the 
appropriation  to  June  30,  1895,  was'$47.10. 

Eeport  of  operations, — ^The  language  of  the  law  compels  the  mon^ 
appropriated  to  be  expended  for  the  purchasing  or  constructing  a 
dredger  and  precludes  its  expenditure  for  dredging  by  contract. 

The  money  appropriated  was  not  sufficient  to  build  a  dredger  suited 
to  the  work  and  its  location  at  Coos  Bay,  and  so  by  direction  of  tlie 
Chief  of  Engineers  it  has  been  allowed  to  remain  in  the  Treasury  until 
enough  more  can  be  added  to  it  to  build  a  suitable  dredging  outfit  and 
o])erate  it. 

It  is  to  be  observed  and  noted  that  the  project,  based  upon  the  surv^ 
of  1891,  is  not  applicable  to  existing  conditions  and  needs  modification 
to  make  it  conform  thereto.  While  the  part  of  the  project  in  reference 
to  procuring  the  dredger  is  all  right,  a  new  survey  should  be  made  to 
determine  the  work  necessary  to  be  done.  The  original  shoals  have 
changed  and  others  have  developed,  and  these,  combined  with  the  deep- 
ening of  the  entrance  to  the  bay,  render  the  new  survey  and  project 
desirable. 

Recommendations  and  remarks, — Since  the  preparation  of  the  original 
project  of  May,  1891,  conditions  have  so  materially  changed  at  Coos 
Bay  as  to  render  the  project  insufficient  and  unsuitable. 

The  original  project  called  for  the  construction  of  a  small  dredge  boat 
and  two  hopper  scows  and  the  removal  by  dredging  of  37,000  cubic 
yards  from  two  shoals.  The  depth  to  be  aimed  at  was  10  feet  at  low 
water.    In  the  report  of  the  survey  the  following  language  was  used: 

With  the  present  condition  of  the  ocean  har,  and  until  the  work  now  being  con- 
structed shkll  have  considerably  improved  it,  all  the  relief  necessary  would  be 
obtained  by'dredging  a  channel  through  the  shoal  at  the  lower  end  of  Marshfield 
and  the  one  above  the  coal  bunkers  in  Isthmus  Slough  to  a  depth  of  10  feet  at  lov 
water  and  a  bottom  width  of  100  feet. 

It  is  now  proper  to  state  that  the  work  done  at  the  entrance  to  Coos 
Bay  has  materially  changed  the  condition  of  the  ocean  bar,  giving  a  bar 
channel  in  which  the  low-water  depth  is  nearly  double  what  it  was  in 
1891.  Much  larger  ships  can  now  use  this  port  than  formerly,  aud  any 
project  for  the  improvement  of  the  inside  waters  of  the  bay  should  be 
based  upon  the  depths  of  the  entrance,  which  have  been  procured  at 
such  great  cost.  The  bar  channel  for  nearly  two  years  has  had  a  con- 
tinued depth  of  18  feet  and  over  at  low  water,  and  generally  the  depth 
has  been  more  than  20  feet.  It  is  obvious  that  the  depth  mentioned  in 
the  original  project  for  dredging  of  10  feet  at  low  water  is  insufficient 
The  shoals  covered  by  the  original  project  have  changed  and  new  ones 
have  formed,  and  it  is  certain  that  many  more  shoals  would  be  devel- 
oped by  a  survey  for  a  channel  to  the  extreme  upper  end  of  the  bay 
commensurate  in  depth  and  width  with  the  entrance  channel.  The 
project  and  estimate  is  so  inadequate  to  existing  conditions  that  it  is 
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Tecommended  that  thef^  be  disregarded  and  a  new  survey,  project,  and 
estimate  be  made  compatible  with  existing  conditions  if  it  shall  still  be 
deemed  wise  to  attempt  to  secure  and  maintain  a  deep-water  channel 
through  the  shallows  of  the  upper  part  of  the  bay. 

In  view  of  the  above  I  do  not  make  any  estimate  of  an  amount  which 
can  be  profitably  expended  for  the  next  fiscal  year  on  the  original 
project. 

Future  operations, — It  is  not  expected  that  anything  will  be  done  until 
additional  appropriations  are  available. 

Money  statement. 

Amount  Appropriated  by  act  of  August  17, 1894 $13,000.00 

June  90,  1^,  amount  expended  during  tiscal  year 47. 10 

July  1, 1895,  balance  unexpended 12,952.90 

i  Amount  (estimated)  required  for  completion  of  existing  project 14, 390. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL.  STATISTICS. 


The  oommeroial  statistics  of  Coos  Bay  are  given  in  the  report  on  improving  the 
entruice  to  the  bay. 


TT5. 
IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 

J)e$criptiqfi  of  original  condition, — J  ust  below  Scottsburg,  the  head 
of  navigation  on  the  Umpqua  Kiver,  are  five  sandstone  bars  or  ledges 
12  to  15  feet  wide,  and  submerged  from  1  foot  to  2  feet  at  low  tide  on  a 
low-river  stage.  They  are  separated  by  pools  abou*t*150  feet  wide  and 
firom  5  to  10  feet  deep  at  lo.w  water. 

Plan  of  {mj)rov^€fnent. — The  Honorable  Secretary  of  War  having 
authorized  the  expenditure  of  the  balance  remaining  of  the  appropria- 
tion of  Maicn  3,  1871,  viz,  $4,685.89,  in  improving  the  river  below 
Scottsburg,  a  project  was  submitted  and  approved  in  1885  for  making, 
at  an  estimated  cost  of  $4,056,  a  channel  50  feet*wide  and  3  feet  deep 
at  low  water  through  the  rock  ledges  above  described  by  drilling  and 
blasting  the  rock  and  removing  the  broken  pieces  to  deeper  water  in 
the  pools. 

In  September,  1889,  a  survey  was  made  of  the  Umpqua  Kiver  from 
Scottsburg  to  the  mouth,  and  a  project  prepared  for  its  improvement, 
which  was  submitted  January  16, 1890.  This  project  provides  for  the 
removal  of  rock  bowlders  and  ledges  in  the  wharf  basin  at  Scottsburg 
and  below  this  basin  with  the  view  of  opening  a  channel  way  50  feet 
in  width  and  4  feet  in  depth  at  low  water.  The  project  was  apx)roved 
under  date  of  October  2Sj  1890. 

The  estimated  cost  of  completing  the  project  was  $9,000.  This  cost 
has  been  reestimated  at  $15,000. 

APPROPRIATIONS. 

Act  of— 

March  3,1671 $22,500 

August  11, 1888 2,000 

September  19,  1890 9,000 

ToU] "Si^^^ft 
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Ainount  expended  to  June  30 j  1894. — The  amount  expended  on  the  pro; 
ect  to  June  30, 1894,  was  $15,476.58. 

Results  obtained  to  June  30 j  1S94. — There  were  removed  during  the  year 
1893-94  from  the  reef  below  Seottsburg  252.5  tons  of  rock,  when,  the 
appropriation  being  about  exhausted,  work  ceased. 

Amount  expended  during  the  fiscal  year  ending  June  30^  1895. — Then 
was  expended  during  the  fisctd  year  ending  June  30, 1895,  the  sum  of 
tl22.50. 

Results  obtained  during  the  fiscal  year  ending  June  30^  1895. — Xo  woit 
was  done  during  the  fiscal  year  ending  June  30, 1895,  and  no  additioual 
results  were  obtained. 

Report  of  operations.— The  last  work  done  on  the  Umpqua  was  in 
1893,  and  was  under  charge  of  Lieut.  G.  D.  Fitch,  Corps  of  £ngineer& 

He  removed  252.5  tons  of  rock  by  blasting,  hoisting  on  scows  with 
the  help  of  a  diver,  and  depositing  upon  the  river  bank.  When  this 
was  done  it  was  found  to  be  necessary  to  suspend  operations  for 
financial  reasons,  although  the  work  was  not  completed. 

Lieutenant  Fitch  made  a  survey  of  the  rocks  and  .reefs  along  the 
projected  channel  and  found  that  there  were  about  500,cubic  yards  yet 
to  be  removed  before  the  channel  could  be  considered  as  completed. 

Recommendations  and  reynarks, — From  the  foregoing  it  is  evident  that 
the  money  appropriated  for  this  work,  and  which  corresponds  in  amount 
with  the  estimates,  is  exhausted  and  the  work  is  still  uncompleted. 

The  original  estimate  for  the  work,  dated  January  16, 1890,  was  as 
follows : 


Removal  of  1,200  cubic  yards  of  rook,  at  $6  per  cubic  yard $7, 

Contingencies,  superintendence,  etc 1,800 

Total $9,000 

Up  to  the  present  time  700  cubic  yards  of  rock  have  been  removed 
at  a  cost  of  $8,788.42,  or  about  $12.50  per  cubic  yard. 

There  are  yet  500  cubic  yards  to  be  removed  to  proviJie  a  chaniiel  50 
feet  wide  and  4  feet  deep  at  low  water. 

It  is  estimated  that  it  will  cost  $12  per  cubic  yard  to  remove  these 
500  yards,  or  $6,000. 

I  am  compelled,  therefore,  to  make  this  supplementary  additional 
estimate  of  $6,000  to  comx)lete  the  project  adopted  for  the  inaprove- 
ment  of  the  Umpqua  Eiver. 

The  discrepancy  between  the  actual  cost  of  doing  the  work  and  the 
estimated  cost,  necessitating  this  supplemental  estimate,  can  only  be 
explained  by  stating  that,  in  making  the  original  estimate,  the  difficul- 
ties in  the  way  of  doing  the  work  were  not  fully  appreciated.  The  work 
is  situated  in  a  remote  region  difficult  of  access,  to  which  it  was  expen- 
sive to  supply  men,  materials,  and  tools,  and  devoid  of  facilities  to  aid 
in  the  operations.  There  were  about  4  feet  of  tide  to  contend  with, 
and  all  the  rock  removed  had  to  be  handled  by  a  diver. 

The  work  has  to  be  done  when  the  water  is  clear,  and  any  storm  in 
the  watershed  of  the  river  interfered  with  operations  by  muddying  the 
water.  The  work  was  well  under  way  at  one  time  when  the  river  rose 
suddenly  and  became  permanently  muddy  for  the  season,  compelling  a 
cessation  of  operations.  This  caused  the  dispersal  of  the  entire  outfit, 
the  storage  of  tools  and  supplies,  and  the  renewal  of  all  operations 
another  year. 

'the  cost  of  collecting  men,  tools,  and  supplies,  and  dispersing  and 
disposing  of  them  on  two  occasions  was  an  important  ftmctibn  in  the 
discrepancy  between  the  estimated  and  actual  cost. 
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The  work  on  the  Uinpqua  is  left  in  sach  a  condition  that  that  which 
is  done  can  be  of  little  benefit  until  the  whole  channel  is  completely 
<.*xcavated.  I  would  therefore  recommend  that  $6^000  be  appropriated 
to  complete  the  work  on  tbe  [Tnix)qua  River. 

Money  statement. 

July  1, 1894,  balance  nnexpended $210. 31 

J  une  30, 1895,  amount  expended  during  Hscal  year 122. 50 

July  1, 1895,  balance  unexpended 87. 81 

r  Amount  (estimated)  recjnired  for  completion  of  exifltiuja^  project 6, 000. 00 

J  Amount  that  can  be  profitably  expended  in  tiscal  year  ending  J  une  30, 1897      6, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harboracts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    .STATISTICS. 

TJmpqna  River  is  in  the  collection  district  of  southeni  Oregon.  Empire  City,  Coos 
Bay,  IS  the  nearest  port  of  entry.  The  nenreat.  lii^htboiiso  is  sitnat'Od  about  one-half 
mile  south  of  the  entrance  to  the  Umpqua  Kiver. 

The  following  returns  relative  to  the  commerce  of  tbe  Umpqua  River,  for  the  fiscal 
year  ending  June  30,  ]895,  are  furnished  by  Mr.  O.  B.  Hinsdale,  of  the  Gardiner  Mill 
Company,  Umpqua  River : 

Vessels  arrived  and  cleared. 

The  number  of  coastwise  vensels  arriving  in  the  Umpqua  River  during  the  year 
was  90;  the  number  of  clearances  wrr  90;  of  this  number  50  were  steam  vessels  and 
40  were  sail  vessels.    The  maximum  draft  of  loaded  vessels  was  14^  feet. 

• 

Exports  and  imports. 


Artidee. 


KXPOBTS. 

Lumber     (10.800,000    feet, 

BM) 
I^thft  (43^000  biindlee') ! .' .' 

Salmon,  in  caaea 

Butter  and  cheeae 

Potatoes  (600  aacka) 

Grmin 

Fmit 

Salted  meata  (100  barrels) . . 

Chittim  bark 

Wool 

Hides  and  fors 

Total 


Qaantity. 

Value.   1 

Tons. 

21.000 

$108,000 

1.075 

10,7fk) 

210 

24,000  1 

10 

3,000 

30 

480 

204.2 

5,000 

10 

200 

10 

500 

5 

300 

10 

1,500 

2 

000 

Articles. 


Value. 


IMPOBTS. 

General  merchandise 

Agricultural  implementa. 
Cannery  supplies 


23.106.2       149.230 


Total. 


SUMMARY. 


Total  exports 
Total  imports 


f.^«.      '  Estimated 
^^°*-    I      value. 


23.106 
1,725 


$149, 230 
85,000 


Umpqua  River  traffic. 

Steamer  Juno  (propeller),  of  22.28  tons  capacity,  runs  between  Gardiner  and  Sul- 
phur Springs.  Passengers  carried  during  year,  1,550;  freight  carried  during  year, 
500  tons. 

Steamer  Restless  has  been  dismantled  and  replaced  by  steamer  Eva,  a  stern-wheel 
boat  built  at  Portland,  Oreg.  This  boat  runs  firom  Gnrdiner  to  Scottsburg.  Pas- 
sengers carried  during  the  year,  2,050;  freight  cnrried  during  the  year,  1,001)  tons. 

No  vessels  have  been  built  since  date  of  lant  report.  The  only  boat  riiiiiiin;;on 
the  portion  of  the  river  under  iiiiprovcnient  is  the  Ktcumer  Eva^  above  m«\\Uv>\\<h\\. 


i 
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TT6. 
IMPROVEMENT  OF  MOUTH  OF  SIUSLAW  RIVER,  OREGON. 

Description  of  original  condition. — The  Siuslaw  River  enters  tbe  ocean 
in  the  midst  of  a  vast  shifting,  sandy  beach  without  any  headland  or 
fixed  point  to  determine  the  location  of  the  entrance  channel. 

The  uncontined  channel  has  a  range  of  about  1  mile,  over  which  it 
wanders  in  making  connection  with  the  ocean.  In  consequence  of  this 
wandering  and  spreading  out  of  the  outgoing  and  incoming  waters  tbe 
bar  at  times  shoals  very  badly,  while  at  other  times  it  has  a  depth  equal 
to  the  controlhng  depth  inside  the  entrance.  The  depth  in  the  bar 
channel  varies  from  £1  to  12  feet  at  low  water  and  the  channel  changes 
very  much  in  position  and  direction. 

At  times  a  channel  is  developed  inside  the  bar,  which  runs  nearly 
parallel  with  the  coast.  This  channel  is  narrow,  badly  defined,  and 
dangerous,  as  boats  have  to  pass  through  it  in  the  trough  of  the  sea. 
At  other  times  there  are  two  channels. 

Plan  of  improvement. — The  plan  of  improvement  for  the  entrance  to 
the  Siuslaw  is  to  confine  the  outgoing  and  incoming  waters  between 
high-tide  stone  jetties  so  located  as  to  direct  the  currents  upon  the 
ocean  bar  in  a  direction  practically  perpendicular  to  the  coast,  these 
jetties  to  converge  till  they  are  600  feet  apart  at  the  crest  of  the  bar. 

The  location  of  the  jetties  is  approximately  shown  upon  the  map 
published  with  the  annual  report  from  this  office  for  1891  (lieport  of 
Chief  of  Engineers,  1891,  p.  3178)  and  for  1893  (Report  of  Chief  of 
Engineers,  1893,  p.  3346). 

The  north  jetty  leaves  the  mainland  about  half  a  mile  north  of  Can- 
nery Hill  and  is  to  be  4,500  feet  long. 

The  south  jetty  is  to  extend  from  the  end  of  the  sandy  peninsula 
and  is  to  be  3,200  feet  long. 

The  jetties  are  to  be  built  of  brush  and  stone  from  a  pile  tramway. 
The  estimated  coat  of  the  work  was  $700,000. 

APPROPRIATIONS. 

Act  of— 

September  19,  1890 $50,000 

July  13,  1892 20,000 

August  17, 1894 25,000 

Total 95,000 

Amount  expended  to  June  30^  1894. — The  amount  expended  to  June  30, 
1894,  was  $68,651.08. 

Results  obtained  to  June  30^  1894. — ^The  work  has  been  mostly  of  a 
preliminary  character  and  consists  of  the  construction  and  assembly  of  ' 
the  necessary  plant,  the  construction  of  the  wbarf  to  connect  with  tbe 
north  jetty,  of  requisite  buildings,  and  the  construction  of  a  railway 
trestle  along  the  beach  to  connect  with  the  root  of  the  north  jetty.    The 
ietty  i)roper  was  but  fairly  started  bey  on  d  the  low- water  line.   The  appro- 
priation haying  been  nearly  exhausted  at  the  close  of  the  fiscal  yciir 
ending  June  30,  1893,  the  work  was  suspended  and  the  x>]ant  aiirl. 
premises  placed  in  charge  of  a  watchman.    During  the  year  ending 
June  30, 1894,  the  tramway  and  wharf  were  partially  destroyed  by  wind^ 
waves,  and  landslides.    The  work  has  not  progressed  far  enough  t'O 
produce  any  results  ui)on  the  bar. 

Amount  expended  during  the  fiscal  year  ending  June  30j  1895. — ThB 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  wajs 
$2^609.52. 
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ReHultn  obtained  during  the  fiscal  year  ending  June  30 j  1895, — But  little 
work  upon  the  project  was  doue  duriug  the  year.  It  having  been 
decided  to  continue  the  work  by  contract,  it  was  advertised  February 
11,  1895,  and  bids  were  opened  March  16,  1895. 

The  following  is  an  abstract  of  bids  received : 


Xo. 


1 

2 

3 
4 
5 
6 

7 
8 

9 


Name  and  address  ef  bidder. 


I 


Dickinson  de  Co.,  Tacoma,  Wash 

Wm.  Jacobsen  and  J.  M.  Niekum,  Portland, 

Oreg. 

Chas.  F.  Cbarch.  Portland,  Oree 

Joe.  Paquet  and  Bei^-  F.  Smith,  Portland,  Greg. 

Perry  Hinkle,  Portland,  Greg 

Rich.  Ho^t,  Portland,  Oreg 

Daniel  Kern,  Portland,  Greg 

Wm.  Kyle  and  Oscar  W.  Hurd,  Florence,  Greg. 
Cbas.  W.  Tower,  Marshfleld,  Oreg 


^ 


CenU.^ 

10  $12.00 


9% 
10 
16J 

8 

8 

7 

in 


12.25 

14.00 

14.50 
9.00 

11.00 
9.00 
9.95 

19.00 


3 

a 

S^P 

9 

o 

fa 

•3 -a 

a 

a  a 

a"§ 

1' 

Q 

I& 

Cent*. 

Cents. 

•20 

3 

$0.75 

t5 

15 

.66 

•25 

20 

1.20 

*20 

21 

.96 

13 

10 

.50 

15 

15 

1.00 

t5 

15 

.25 

tl7 

17 

1.65 

*20 

15 

.70 

a 
S 

« 

a 
S 


Cents. 
95 

IZh 

75 

99 

70 

65 

72 

044 

80 


ToUl. 


$15,450.00 

12, 828. 13 
14,100.00 
17.721.88 
11,499.00 
11.915.00 
11,2.52.50 
13. 859. 75 
16,228.75 


Each. 


t  Per  pound. 


The  contract  was  awarded  to  the  lowest  bidder,  Daniel  Kern.  The 
work  is  to  consist  of  the  repair  and  extension  of  the  Jetty  tramway, 
tlie  placing  of  brush  mattresses  if  required,  and  the  furnishing  and 
placing  of  stone  in  the  jetty  enrockment. 

At  the  close  of  the  year  the  contractor  liad  but  fairly  commenced 
oi^erations  under  his  contract  and  no  material  benefits  ha<l  resulted. 

Recommendations  and  remarks, — For  a  long  period  this  spring  the 
entrance  to  the  Siuslaw  has  been  very  bad,  several  lumber  schooners 
having  been  bar  bound  in  the  river  for  weeks.  The  channel  is  in  its 
most  northerly  position. 

It  is  to  be  hoped  that  with  the  extension  of  the  Jetty,  which  can  be 
made  with  the  available  Ainds,  the  channel  will  be  determined  in  its 
aoatfaern  xK>8ition  and  be  much  improved. 

It  is  estimated  that  the  sum  of  $50,0(K)  can  be  profitably  expended 
upon  the  project  during  the  fiscal  year  ending  June  30,  1897. 

Future  opei'ations, — Work  will  continue  on  the  Jetty  as  far  as  i)rac- 
ticable  with  available  funds. 

Money  statement, 

•^nlyl,  1894,  balance  unexpended $1,348.92 

AmoQQt  appropriated  by  act  of  Augast  17,  1894 25,000.00 

,  26, 3^18. 92 

''ane  30,  1895,  amount  expended  during  fiscal  year 2, 609. 52 

f*>fy  1,  1895.  balance  unexpended 23,739.40 

•{*'jy  1, 1895,  outstanding  liabilities $350.00 

'  ^'y  1, 1895,  amount  covered  by  uncompleted  contracts 11, 252.  50 

11,602.50 

^'^^^y  1,1895,  balance  available 12,136.90 

I  Amount  (estimated)  required  for  completion  of  existing  project 605. 000. 00 

1  n^^"^^^^^^^^"  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    50, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V     barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 


The  Sinslaw  River  is  in  the  collection  district  of  Yaqnina.  The  nearest  port  of 
entry  is  Yaqdina  City,  on  Yaqnina  Bay.  The  nearest  11  ght-honse  is  at  Hecata  Head, 
8i  miles  to  the  north  of  the  entrance  to  the  Siuslaw  River. 

The  following  returns  for  the  fiscal  year  ending  Jnne  30,  1895,  are  faniished  bj 
Mr.  James  Fairweather.  of  Florence,  Lane  County,  Oreg. : 


ArrivaU  and  departuret  of  veaaeh. 


ArrivaAfl... 
Departures 

ToUl 


CoaBtwise,  steam,  and  sail  vessels. 


Aggregate 
tonnags. 

4.051 

3, 


7. 


Of  this  number  41  were  steam  vessels  and  27  were  sail  vessels.    Maximnm 
of  loaded  vessels,  9  feet. 

Exports  and  imports. 


Articles. 


EXPORTS. 

Lumber  (5.870,000  feet.  B.M.) 

Salmon  in  barrels 

Saliuon  in  cases 

Wool 

Hides  and  furs 

Chittimbark 

Potatoes 

Butter 

Cord  wood  (225  cords) 

Miscellaneous 


ToUl. 


Quantity, 


Tons. 

11, 740 

30 

648 

4.5 

3 

65 

47 

7.5 

576 

30 


13, 151 


Value. 

$58,700 

1,650 

72,000 

720 

345 

3,000 

040 

2,700 

787 

600 

142, 342 

Articles. 


IMPOSTS. 

General  merchandise. 

Cannery  supplies 

Flour  and  feed 

Miscellaneous 


Total. 


Quantity. 


Tons. 

1.640 

320 

125 

60 


2,145 


Vala 


165. 
9. 

3^ 


8L 


711 


SUMMARY. 


Total  exports. 
Total  imports. 


Biver  traffic. 

The  following  steamboats  make  daily  trips  from  Florence  to  Acme,  Point 

and  Seaton^  20  miles  and  return.     Dnring  winter  months  biweekly  trips  are  m^^"^ 
only. 

Steamer  Coos,  draft  3  feet,  tonnage  ^3.5;  steamer  Mink,  draft  2  feet,  tonnage    ^f 
steamer  Lillian^  draft  6  feet,  tonnage  25.5. 

There  have  been  no  changes  in  routes  and  service  of  these  boats  since  date  of  B^^'^ 
report. 

No  vessels  were  built  during  the  year. 
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T  T  7. 

IMPROVEMENT  OF  YAQUINA  BAY,  OREGON. 

ascription  of  original  condition. — The  usual  prevailing  depths  over 
bar  at  low  water  before  improvement  were  from  7  to  8  feet.  Three 
inct  channels  existed,  known  as  the  North,  Middle,  and  South 
anels.  The  South  Channel  was  the  one  mostly  used,  but  was  ren- 
5d  dangerous  by  the  presence  of  rocks.  The  Middle  Channel, 
igh  free  from  rocks,  was  usually  the  shoalest  of  the  three,  and  so 
little  used.  The  North  Channel,  besides  being  long  and  tortuous, 
so  studded  with  rocks  as  to  be  considered  unnavigable.  Owing  to 
shifting  nature  of  the  bar  these  channels  were  constantly  changing 
1  in  position  and  depth. 
he  mean  rise  of  tide  was  7.1  feet. 

fan  0/  improvement — The  project,  adopted  in  1881,  was  to  run  out  a 
I  or  jetty  on  the  south  sideof  the  entrance,  so  as  to  cause  the  South 
nnel  to  shoal  up  and  the  flow  to  be  deflected  northward,  with  a  view 
pening  and  maintaining  the  Central  Channel  with  a  least  depth  of 
jet  at  high  water. 

s  orgiually  projected  the  dike  was  to  start  from  near  low- water  line 
run  out  into  the  sea  a  distance  of  2,500  feet  and  was  to  rise  to 
*t  above  mean  low  water.  The  beach  on  the  line  of  the  jetty  from 
i-water  level  was  to  be  protected  by  sinking  gabions  in  the  beacjh 
I  sand  heaped  over  them  and  by  covering  the  surface  with  a  layer 
lattresses  and  stone. 

lie  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges,  and 
8  were  to  be  used  if  practicable.  It  was  found,  however,  that  cribs 
d  not  be  used  on  account  of  the  strong  currents  and  high  seas,  and 
i  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  the 
of  stone  barges.  Accordingly  the  jetty  had  to  be  built  from  the 
•e  end  by  carrying  the  stone  out  over  a  tramway,  and  was  begun  at 
I'tide  line,  thus  making  the  total  projected  length  of  the  jetty,  in 
1,  3,700  feet.  In  1884  the  jetty  was  extended  shoreward  a  distance 
16  feet  to  close  a  gap  that  had  been  washed  out  by  the  sea,  making 
total  projected  length  at  that  time  about  4,000  feet, 
he  i>resent  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to 
high  water  without  extending  it  seaward,  thus  making  its  total 
fth  3,748  feet,  and  to  construct  a  midtide  jetty  on  the  north  side  of 
entrance  about  2,300  feet  in  length,  extending  from  the  north  head 
[g  and  behind  the  reef,  putting  out  from  the  head  to  a  point  opposite 
end  of  the  south  jetty  and  distant  from  it  about  1,000  feet. 
be  project  of  1888  was  modified  in  18912  by  the  requirement  that  the 
;h  jetty  be  raised  to  full  high  tide  and  that  five  groins  be  built  from 
south  jetty  channelward  in  order  to  prevent  the  currents  under- 
Ing  the  jetty. 

was  estimated  on  January  13,  1890,  that  it  would  require  $370,000 
)mplete  this  existing  project.  Since  then  $300,000  has  been  appro- 
ted,  leaving  a  balance  of  $70,000.  on  the  estimate. 

APPROPRIATIONS. 


)f— 

run6l4,  1880 $40,000 

darch3,1881 10,000 

Lngust  2,  1882 60,000 

fuly  5,1884 50,000 

LugiiBt  5, 1886 75,000 

Lugiwt  U^  1888 150,000 


Act  of — 

September  19,  1890 $165, 000 

July  13,  1892 85,000 

August  17,  1894 50,000 


Tptal  ...,, ,.,,  Q^^Wi 


•1 
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Amount  expended  to  June  30^  1894. — The  amoaiit  expended  ou  the 
project  to  June  30,  1894,  was  $626,093.34. 

Results  obtained  to  June  30, 1894.— The  north  jetty  had  been  built  to 
its  full  length,  but  was  not  finally  completed.  The  south  jetty  tramway 
had  been  rex>aired  and  the  groins  authorized  had  been  partially  ccnd- 
pleted.  A  good  bar  depth  and  location  of  channel  were  kept  uninter- 
ruptedly during  the  year- 
Amount  expended  during  the  fiscal  year  ending  June  30^  1895. — The 
amount  expended  on  the  project  during  the  fiscal  year  ending  June  30^ 
1895,  was  $37,054.40. 

Results  obtained  during  the  fiscal  year  ending  June  30,  1895. — The 
results  were  practically  the  same  as  for  the  preceding  year.  A  good 
bar  depth  and  location  of  channel  were  kept  uninterruptedly  during 
the  year.  The  ordinary  bar  channel  depth,  as  reported,  was  from  12  to 
15  feet  at  mean  lower  low  water. 

The  inner  -bar,  which  gradually  disappeared  during  the  summer  and 
autumn  of  1893,  reestablished  itself  in  its  former  location  and  pro^xH^ 
tions  during  the  winter  and  spring  (1893-94).  This  has  not  as  yet  beea 
any  actual  detriment  to  commerce,  although  there  were  grave  appre- 
hensions that  it  might  become  so.  To  remedy  the  evil  two  of  the 
groins  from  the  south  jetty  were  extended,  one  300  feet  and  one  100 
feet,  and  it  is  believed  that  this  inner  bar  will  give  no  further  trouble. 

Report  of  operations. — At  the  beginning  of  the  fiscal  year  1894-95 
the  work  at  Yaquiua  Bay  was  in  a  state  of  suspension,  awaiting  further 
appropriations.  Several  surveys  of  the  harbor  in  the  vicinity  of  t\^ 
inner  bar  were  made,  and  the  plant  was  repaired  and  put  in  order  for 
further  work. 

As  soon  as  the  appropriation  bill  became  a  law  active  operations 
commenced.  Derricks  were  erected,  fender  piles  driven  at  the  wharves 
and  at  the  quarry,  the  mess  house  was  organized,  and  the  work  of 
removing  debris  begun. 

The  placing  of  stone  in  the  north  jetty  commenced  in  September, 
during  which  2,700  tons  were  placed  in  the  north  jetty.  While  this 
was  going  on  on  the  north  side  the  tramway  of  the  south  jetty  was 
being  repaired. 

During  November  a  project  was  submitted  for  the  extension  of  two 
of  the  south  jetty  groins,  with  the  expectation  that  they  would  then 
be  instrumental  In  keeping  down  the  bothersome  inner  bar.  The 
extension  of  groin  No.  2  ( <00  feet)  and  groin  No.  4  (100  feet)  was 
approved,  and  they  were  so  extended.  The  work  of  enrocking  them  is 
in  progress. 

In  Noveniber  a  contract  was  entered  into  with  the  Pioneer  Sandstone 
Company  to  deliver  10,000  or  more  tons  of  rock  on  the  wharf  at  Taqoina 
City  at  the  rate  of  200  tons  i)er  day. 

The  conipany  delivered  in  all  12,627.84  tons,  but  signally  failed  to 
deliver  the  amount  called  for  per  day.  This  resulted  in  severe  loss  to 
the  Government,  as  it  costs  about  as  much  to  unload  and  handle  100 
tons  per  day  (about  the  average  amount  delivered)  as  it  does  300  tons 
per  day. 

After  in  vain  endeavoring  to  get  the  company  to  deliver  stone  faster, 
their  contract  was  annulled  on  March  16, 1895,  and  all  work  ceased 
while  the  work  of  furnishing  stone  was  advertised. 
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Ou  April  11,  1895,  the  bids  were  opened  and  the  following  were 
feceived: 


f 

Stofle 
from  Gov- 
ernment 
qnarry, 
per  ton. 

Stone 

fW>m 

qnarry  at 

Big  Elk 

River, 
per  ton. 

Stone 
from  Mor- 
rison 
qaairy, 
on  Oregon 
Paoiflc 
Railroad, 
per  ton. 

Stone 
from  To- 
ner quar- 
ry, on 
Oregon 
Pacific 
Kailroad, 
per  ton. 

Stone 
from  Pio- 
neer qnar 
ry,  on 
Oregon 
Paoiflc 
Railroad, 
per  ton. 

Total. 

1 

9o. 

* 

Name  and  addroM  of 
bidder. 

From 
Govern- 
ment 
quarry. 

From 

other 

qnarriea 

^1 

• 

Daniel  Kern,  Portland, 
Oi«g 

$1.30 

10.85 

1 

$13,000.00 

$8,500.00 
7. 700. 00 

2 

Erixon  ic  Litker,  Salem, 
Oreg 

$0.77 

3 

Rocbeater  Sl  Simpeon, 
Elk  City,  Oreg 

George  T.  Hitchcock, 
Portland  Oreg 

George  W.  Davis,  Sa- 
lem. Ores .- 

.S8 
.65 

$1.25 

6.800.00 
6,500.00 

12,500.00 
7.500.00 

4 

.75 

5 



$1.15 

11  500.00 

•••■•••••■• 

;  The  contract  was  awarded  to  Daniel  Kern,  who  commenced  the 
•delivery  of  stone  about  June  1.  Work  under  his  contract  is  still  in 
^progress. 

r  A  Board  of  Engineers  was  appointed  to  consider  the  subject  of  the 
[farther  improvement  of  Taquina  Bay,  and  at  the  request  of  the  Board 
[k  survey  was  commenced,  having  for  its  object  the  obtaining  of  a  full 
[knowledge  of  the  existing  conditions  and  particularly  of  the  currents 
f^hrough  and  about  the  entrance  and  on  the  inside  and  outside  of  the 
r^utljring  barrier  reef.  This  survey  is  in  progi'css  at  the  close  of 
|ttie  fisc^  year.  The  steamer  Qen.  IB,  0.  Wright  was  repaired  at  Ooos 
iBay  and  was  used  for  the  work. 

'  Recommendations  and  remarks, — It  wa^  hoped  that  the  last  appropria- 
tion would  enable  the  work  at  Taquina  Bay  under  the  existing  project 
to  be  fully  completed,  but  circumstances  have  rendered  the  hope  vain, 
and  it  is  necessary  to  ask  for  another  appropriation  to  folly  complete, 
.the  work.  The  principal  items  which  have  caused  the  amount  to  fall 
short  of  completing  the  project  are  the  expenses  of  repairing  the 
iteamer  Oen.  H.  0,  Wright  and  making  the  surveys  required  by  the 
Board  of  Engineers  on  the  further  improvement  of  Yaquina  Bay, 
the  exx)enses  of  the  Board,  preparation  of  maps,  etc.,  the  failure  of 
the  Pioneer  Sandstone  Company  to  supply  stone  rapidly  enough  as 
specified  in  their  contract,  the  additional  amount  of  stone  required  to 
make  up  for  settlement  and  beating  down  of  the  jetties,  and  particu- 
larly the  great  amount  of  stone  required  for  the  400-foot  groin  ordered 
in  November,  1894.  This  groin  extends  out  into  the  deep  channel,  and 
along  it  the  tidal  currents  run  with  great  velocity.  The  extension  of 
300  feet)  was  apparently  undermined  as  fast  as  built  until  the  limit  of 
scour  was  reached,  and  the  amount  of  stone  used  was  vastly  greater 
than  anticipated. 

It  is  intended  that  with  the  present  appropriation  the  south  jetty 
and  groins  shall  be  fiilly  completed,  the  end  of  the  north  jetty  tramway 
restored,  and  the  enrockment  be  brought  up  to  its  full  height.  It  is 
estimate  that  to  put  the  north  jetty  into  a  condition  in  which  it  can 
be  left  with  full  confidence  in  its  permanence  will  require  about  15,000 
tons  of  stone  more  than  can  be  put  in  with  the  existing  appropriation. 
Estimating  this  at  $1.50  per  ton  and  $2,500  for  repairs  to  tramway, 
office  expenses,  engineering,  and  superintendence,  makes  an  amount  of 
$25,000,  which  is  required  to  fully  complete  the  improvement  specified 
in  the  project. 

^jfa  9S :^12 
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As  far  as  effect  goes  tbe  work  is  practically  completed,  the  additional 
amoant  of  rock  required  being  in  the  nature  of  insurance  ag^nst  break, 
which  might  occur  hereafter. 

The  practical  completion  of  this  work  in  accordance  with  the  exist- 
ing project  seems  a  proper  occasion  to  state  that  it  has  been  emineotiy 
successful,  and  has  fully  carried  out  the  hopes  and  wishes  of  its  pro- 
jectors. From  an  uncertain  bar  channel  of  6  and  7  feet  depth,  shiftiiig 
over  a  great  range,  a  bar  channel  has  been  developed  by  the  works 
constructed  of  12  to  15  feet  depth  at  the  mean  of  the  lower  low  waters, 
and  with  a  permanent  location. 

A  Board  of  Engineers  appointed  under  authority  of  law  (sundry 
civil  act  approved  March  2, 1895),  and  consisting  of  Lieut.  Col.  Amos 
Stickney,  Maj.  James  G.  Post,  and  Maj.  C.  B.  Sears,  met  at  Taquina 
Bay  on  May  11, 1895,  under  instructions  to  consider  the  matter  of  the 
further  improvement  of  the  bay.  In  accordance  with  the  desire  of  the 
Board  a  survey  is  being  made  to  determine  existing  conditions  and  to 
obtain  a  full  knowledge  of  prevailing  currents.  This  survey  has  not 
yet  been  completed,  and  the  Board  has  not  yet  made  its  report. 

Future  operations. — ^Future  operations  will  consist  in  the  completion 
of  the  survey,  and  of  the  enrockment  of  the  south  jetty  and  its  groins, 
and  of  enrocking  the  end  of  the  north  jetty. 

Money  statement. 

July  1,1894,  balance  unexpended $8,906w66 

Amount  appropriated  by  act  of  August  17,1894 60,000.00 

68,906.06 
June  30,  1896,  amount  expended  during  fiscal  year 37, 064. 40 

July  1,1895,  balance  unexpended 21,852.26 

July  1,  1895,  outstanding  liabilities $1,000.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 8, 500. 00 

9,500.00 

July  1, 1895,  balance  available 12,352.26 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amoun  t  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  mr.  j.  g.  holcombk,  assistant  engineer. 

United  States  Engineer  Office, 
Newport,  Lincoln  County,  Oreg,,  June  10,  1895. 

Sir:  I  have  the  honor  to  snbmi't  the  following  report  on  the  improvement  of 
Taquina  Bay,  Oregon,  for  the  year  ending  June  30, 1^5,  during  which  time  I  have 
been  in  local  charge  of  all  operations : 

Inspections. — The  following  official  inspections  were  made  during  the  year:  By 
Colonel  Mendell  on  October  19,1894;  by  Captain  Symons  on  August  4  and  5,  and 
October  19, 1894,  and  April  15,  and  May  11, 1895;  by  Lieutenant  Shunk  on  September 
28, 1H94 ;  by  the  Board  of  Engineers  appointed  to  consider  the  further  improvement 
of  Yaquina  Bay,  on  May  11, 1895,  and  by  Senator  Dolph  on  September  20, 1894,  and 
by  Senator  McBride  on  May  11, 1895. 

North  jetty. — At  the  end  of  the  fiscal  year,  .June  30, 1894,  the  enrockment  all  alon^ 
this  Jett^  had  been  brought  up  above  high  tide,  but  it  was  deemed  necessary,  ou  the 
resumption  of  work  September  13, 1894,  to  place  more  rock  at  Tarious  points,  espe- 
cially at  the  end,  to  strengthen  and  allow  a  ^ood  margin  for  settlement.  Work  con- 
tinued until  October  15,  during  which  period  2,820  car  loads  or  5,399  tons  were 
placed  on  the  Jetty,  mostly  at  thu  outer  end,  making  a  high  mound,  which  at  plaoee 
waa  above  the  level  of  the  tramway. 
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Tlie  cost  of  this  work  was  as  follows: 


n,  662. 40 

Supplies  and  fuel k..        341.51 

Quarryiik£^  the  stone 2,877.10 

Toinriiis  from  quarry 616.66 

Total 5,497.67 

or  $1.018  per  ton  in  place.    This  does  not  include  the  cost  of  depreciation  of  the 
plan^,  but  does  include  the  office  expenses  at  Newport. 

In  l»uilding  the  mound  at  the  outer  end  of  the  north  jetty  the  largest  stone  avail- 
&l>le  ^ras  used,  but  the  storms  of  winter  have  completely  demolished  it  and  cut  it 
doivn  to  about  low-water  level. 

Tbeae  storms  have  forced  the  hi^b-water  level  north  of  the  jetty  considerably 
fart^lier  than  it  had  been  for  a  long  time,  and  broken  througii  the  jetty  at  one  or  two 
places.  This  beating-down  pi  ocess  has  also  carried  away  t-he  piling  in  places,  which 
iirill  tiave  to  be  replaced  before  the  enrockment  can  again  bo  built. 

South  jetty. — At  the  end  of  the  fiscal  year,  June  30, 1894,  this  south  ietty  had  been 
'built  to  its  full  length,  and  five  groins,  extendius  out  iuto  the  channel  for  a  distance 
of  OO  to  100  feet,  had  also  been  built;  the  enrockment  had  beeu  brought  up  above 
lii^li  tide  for  the  entire  length  of  the  jetty  and  groins.  A  large  mound  had  been 
made  at  the  end,  but  it  was  deemed  necessary  to  add  more  stone  for  the  purpose  of 
BltTeDgtbening  it  and  to  allow  a  margin  for  settlement,  the  stone  being  soft  sandstone. 
Work  was  resumed  on  the  jetty  October  15, 1894,  and  continued  until  ^^ovember  6. 
I>iiriii£^  this  period  1,905  cars  or  4,916  tons  of  stone  f^om  the  Government  quarry  were 
placed  on  the  jetty  and  groins. 

On  the  15th  of  November,  under  contract  with  the  Pioneer  Sandstone  Company, 
tbe  first  stone  was  received  from  their  quarry  and  placed  on  the  jetty.  During  the 
continnaiice  of  their  contract,  which  terminated  March  16,  1895,  12,627.84  tons  of 
stone  were  received,  all  of  which  was  deposited  on  the  jetty. 

A  new  contract  was  entered  into  on  April  30,  1895,  with  Mr.  Daniel  Kern  for  stone 
f^iom  the  Dixon  quarry.    Mr.  Kern  commenced  the  delivery  of  stone  on  June  1. 

The  cost  of  placing  the  stone  on  the  jetty  from  the  Government  quarry  was  as 
follows : 

Labor $947.49 

Supplies  and  fuel 91.04 

Quarry ing  of  stone 2, 610. 47 

Tow^ing  from  quarry , 250. 00 

ToUl 3,899.90 

or  $0,793  per  ton.    As  in  the  cost  of  stone  for  the  north  jetty,  this  does  not  include 

tlie  first  cost  or  depreciation  of  the  plant,  but  does  include  office  expenses  at  Newport. 

Under  the  contract  with  the  Pioneer  Sandstone  Company,  the  cost  was  as  follows : 

Stone $6,205.09 

Labor  (unloading  from  cars  to  scows) 1, 754. 48 

Labor  (unloading  and  dumping  on  jetty) 3, 335. 98 

Supplies  and  fuel. 669. 11 

Towing  from  Yaquina 1,763.33 

Total 13,627.99 

or  $1,079  per  ton  of  stone.  This  extreme  cost  was  due  to  the  very  unsatisfactory 
nianner  in  which  this  contract  was  carried  out  by  the  Pioneer  Sandstone  Company, 
the^  at  no  time  delivering  the  amount  called  for  by  their  contract.  Their  rate  of 
delivery  averaged  only  about  119  tons  per  day,  while  their  contract  called  for  300 
tons  per  day.  The  towing  and  a  large  part  of  the  expense  at  the  quarry  was  of  such 
a  nature  that  it  could  not  be  reduced  to  meet  the  fluctuations  in  the  delivery  of  rock. 
All  the  stone  received  from  the  company  was  of  large  size  and  excellent  quality. 

Under  date  of  November  28,  1894, 1  received  orders  to  extend  groins  Nos.  2  and  4 
300  and  100  feet  respectively.  These  groins  were  extended  for  the  purpose  of  pre- 
venting the  formation  of  an  inner  bar  between  the  jetties.  The  pile  driving  for 
these  extensions  was  started  on  December  10,  1894,  and  completed  on  February  25f 
1895.    The  enrockment  is  now  in  progress. 

The  cost  was  as  follows : 

Labor $1,000.84 

Sopplies  and  fuel 87. 7 1 

Piles,  lumber,  etc 729.71 

Total V%\^.'i& 
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The  cost  of  this  work  was  governed  by  haring  to  drive  the  piles  at  right  anglw 
to  the  current,  and  because  of  the  unsafe  condition  of  the  old  tramway ;  the  move- 
ments of  the  large  and  heavy  pile  driver  were  very  slow^  it  being  necessary  to  level 
up  and  otherwise  strengthen  the  tramway  before  taking  the  driver  over  it. 

As  stated  above,  this  tramway  is  old  and  needs  constant  attention  and  repairs  to 
make  it  safe  to  handle  trains  over  it.  If  future  work  is  carried  on  at  this  pl&ce,  the 
tramway  fh)m  the  shops  to  its  end  will  have  to  be  rebuilt,  and  heavy  repairs  made 
from  the  shops  to  and  including  the  receiving  wharf. 

Quarry. — On  June  30,  1894,  the  quarry  and  plant  were  in  charge  of  a  watchman. 
On  August  20, 1894,  when  operations  were  resumed  under  the  new  appropriation,  the 
work  of  stripping  and  removal  of  the  large  accumulation  of  d6bris  that  bad  been 
brought  down  by  the  storms  since  the  cessation  of  work  began.  In  order  to  get  the 
quarry  into  as  good  order  as  possible  before  the  rainy  season  set  in,  a  large  force  wss 
employed  and  the  work  pushed  vigorously  until  September  12,  when  the  tirst  scow 
was  loa<led  with  stone.  During  the  period  of  operations  at  the  quarry,  August  20 
to  October  30,  1894,  24,496  tons  of  debris  were  removed  and  43  scow  loads  or  10,415 
tons  of  stone  sent  to  the  jetties. 

The  rock  at  this  quarry  is  poor  and  soft  and  covered  with  a  large  quantity  of 
di^bris.  For  this  reason  it  was  thought  best  to  suspend  operations  and  contract  for 
a  stone  supply;  this  contract  was  awarded  to  the  Pioneer  Sandstone  Company,  who 
under  it  furnished  on  board  the  Oregon  Pacific  Kailroad  cars,  at  Yaquina  Dock, 
12,627.84  tons  of  stone. 

The  mess  house  at  the  quarry  was  run  by  the  Government,  and  furnished  1,777 
rations,  at  an  average  cost  of  41  cents  per  ration. 

The  cost  during  the  year  for  this  part  of  the  work  was  as  follows : 

Labor $4,534.46 

Fuel,  stores,  and  material 267.76 

Total 4,8()2.22 

This  is  the  cost  of  10,415  tons  of  stone,  or  about  46  cents  per  ton,  loaded  on  scows 
at  the  quarry.  This  cost  also  includes  the  office  and  incidental  expenses  incurred  at 
Newport. 

Dock  at  Taquina  City. — The  contract  with  the  Pioneer  Sandstone  Company  rendeied 
it  necessary  to  erect  a  derrick  and  engine  on  the  dock  at  Yacjuina  City;  also  a  small 
extension  to  the  existing  dock  there,  to  unload  stone  from  the  cars  to  the  scows. 
This  work  was  commenced  October  26  and  finished  November  9,  1894.  The  tint 
stone  was  unloaded  November  13. 

The  cost  of  the  dock  and  derrick  was  as  follows: 

Labor , $428.53 

Lumber,  piling^  and  stores ^. 229.27 

Total 657.80 

The  cost  of  unloading  stone  was  as  follows : 

Labor $1,553.66 

Fuel,  stores,  etc 200. 92 

Total 1,754.48 

Totrift^.— The  towing  during  the  year  has  been  done  by  the  tugboat  Volanta,  From 
September  12  to  November  4,  1894,  she  towed  43  scows  from  the  Government  quarry 
to  the  jetties,  at  a  monthly  rate  of  $500,  and  from  November  12,  1894,  to  March  20, 
1895,  from  Yaquina  City  to  the  jetties,  59  scows,  at  a  monthly  rate  of  $400.  The  cost 
of  this  work  was  $2,629.99. 

Surreys  and  examinationB.— During  the  year  two  examinations  were  made  of  the 
channel  between  the  end  of  the  jetties  and  Newport,  and  the  maps  thereof  forwarded 
to  you.  A  complete  survey  is  now  in  progress  of  the  bar  and  channel  from  Newport. 
The  field  notes  are  not  yet  completed. 

The  ^ar.— The  bar  has  maintained  itself  in  excellent  shape,  and  no  vessel,  loaded 
or  empty,  has  been  bar  bound  during  the  year.  During  the  winter  months  the  bar 
was  reported  by  several  steamers,  including  the  lig^ht-house  tender,  as  having  17  feet 
at  low  water.  The  Light-House  Board  has  established  range  lights  for  the  purpose 
of  lighting  the  channel  over  the  bar  and  the  channel  in  the  bay.  It  is  now  a  common 
occurrence  for  vessels  to  come  and  go  at  all  hours  of  the  night. 

Commercial  etatiitice. — I  append  to  this  report  the  usual  commercial  statistics  of 
^his  port.  They  show  a  marked  improvement  over  last  year.  A  great  deal  is  due 
to  the  development  of  the  local  industries  tributary  to  the  bay  and  the  fact  that  the 
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railroad  (Oregon  Central  and  Eastern)  has  gone  into  a  new  management  that  is  using 
every  enerey  to  build  up  and  benefit  the  country. 

Among  the  local  industries  is  the  opening  of  the  Piooeer  sandstone  quarry  aud  the 
heavy  shipments  of  fine  building  stone  that  they  have  made  to  Sau  Francisco. 

The  first  creamery  was  established  on  the  bay  this  spring,  and  it  is  the  forerunner 
of  others  that  will  be  built  in  the  future. 

A  diamond  drill  is  now  employed  in  prospecting  the  coal  fields  as  outlined  in  my 
laat  annual  report. 

Mi9ceUaneau9. — The  sand  fence  built  the  previous  year  at  the  north  jetty  has  been 
nearly  all  carried  away,  but  little  of  it  remaining. 

The  miscellaneous  work  on  this  side  has  consisted  in  minor  repairs  to  the  plant, 
retnbing  the  hoisting  engine  being  the  most  important. 

On  the  south  side  the  boiler  of  the  floating  pile  driver  was  retubed,  a  gridiron  for 
repairing  scows  was  built,  and  new  piles  were  placed  under  the  receiving  wharf. 

The  scows  belonging  to  this  work  are  eight  in  number,  as  follows:  Nos.  7,  8, 9, 10, 
11,  12,  13,  and  14.  It  will  be  necessary  to  Save  these  scows  hauled  out  and  recalked 
and  new  upper  timbers  and  decks  put  on  them  if  they  are  to  be  used  on  this  or  other 
works  in  the  future.    Six  old  scows  have  been  condemned  and  sold. 

The  frojecL— The  project  of  1888  as  approved  is  nearly  completed.  All  that  remains 
to  be  done  is  to  place  more  stone  on  both  jetties  and  groins  for  the  purpose  of  making 
them  permanent  structures.  This  is  now  being  done.  It  is  probsJble,  from  the  more 
exposed  position  of  the  north  jetty  to  the  full  force  of  the  waves  and  their  tendency 
to  beat  it  down,  that  still  further  enrockment  will  be  required. 

Before  closing  this  report  I  wish  to  express  my  thanks  to  Mr.  Arthur  S.  Eldridge, 
clerk  and  timekeeper;  George  Williams,  foreman  at  the  jetties,  and  Arthur  Roches- 
ter, foreman  at  the  Government  quarry  and  Yaquina  Dock,  for  the  efficient  and  faithful 
services  rendered  by  them  in  carrying  out  the  details  connected  with  the  work. 
Very  respectfully, 

J.  G.  HOLCOMBB, 

AsaUUint  Engineer. 

Capt.  Thomas  W.  Symons, 

C<frps  of  Engineers, 


COMMERCIAL  STATISTICS. 


Yaqnina  Bay  is  in  the  collection  district  of  Yaquina.  Yaquina  City  is  the  port  of 
entry.    The  nearest  light-house  is  at  Yaquina  Head,  4^  miles  north  of  the  entrance. 

The  following  returns  for  the  fiscal  ^ear  ending  June  30, 1895,  are  furnished  by 
Mr.  J.  G.  Holcombe,  assistant  engineer,  m  local  charge  of  work  at  Yaquina  Bay: 

Arrivah  and  depaHuree  of  vessels. 


Name  and  rig. 


Steamship  Homer 

Steamship  Farallon 

Steamabip  Manainita* 

StaAmship  Colambine* 

Steam  achooner  Scotia 

Steam  achooner  Bondorille 

Steam  achooner  South  Coast 

Steam  achooner  Augnata 

Steam  achooner  A  U»traa 

Steam  achooner  Excelsior 

Steaun  achoonw  Lakme 

Steam  achooner  T<mqnin 

Staamahip  Areata 

Steam  schooner  General  Wright. 
Tng  Roberta 


Total 


Net 
tonnage. 

Draft. 

Arrivals. 

Feet. 

331.04 

17 

27 

665.55 

18.5 

6 

450 

11.5 

6 

424.13 

12.8 

2 

132.78 

9.5 

0 

96.93 

8.6 

15 

200.35 

10.5 

6 

40.00 

7.1 

3 

103.98 

10.8 

6 

364.60 

13.5 

1 

404.18 

12.0 

1 

18.61 

1 

415.66 

8.6 

3 

44.52 

7.5 

1 

24.18 

65 

33 

119 

Depar- 
tnn>8. 


27 
6 
6 
2 
0 

15 
6 
3 
5 
1 
1 

"3 


117 


*  Light-botise  tender. 
Total  ag^Tegate  tonnage  of  arrivals  and  departures,  47,100  36. 
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SieamhoatB  on  the  hay  and  river. 


■ 

Name. 

Tonnaj^e. 

Draft. 

Service. 

VolaotA 

44.24 

44.92 
08.80 
24.53 

Feet, 
3.6 

10.8 
6 
5 

Passenger  boat,  Newport  to  Taqaina  and  towing  GoTen- 

ment  scows. 
Licensed  bat  not  in  service. 

Resolate.. 

Wallaftki, 

Do. 

T.M.  RicbardBon...... 

Not  licensed. 

Exports  and  Imports, 


Articles. 


EXPORTS. 

Wbeat 

Oats 

Flonr 

Potatoes 

Building  stone 

Cord  wood 

Bark 

Bran  and  feed 

Hideo  and  leather 

Buggies 

Chairs 

Lumber  (35.450  feet.  B.  M.) 

Salmon  (canned) 

Hops 

Hardware 

Fir  balsam 

Wool 

Seed 

Apples 

Poultry 


Quantity. 

Tons, 

2,806.4 

2,434.6 

2,803 

1,612.6 

6,8T7.9 

542.6 

185 

753.5 

79 

6.1 

L2 

70.4 

145.0 

13 

10 

20 

16.5 

1.2 

5 

1.5 

Articles. 


BXPOBTa— continued. 

Excelsior 

Stave  bolts 

Miaoellaneoos 

Total 

IMPORTS. 

Oeneral  merchandise  and  groceries 

Iron  (pig,  sheet,  bar,  and  pipe) 

Tin  plate 

Hardware,  nails,  etc 

Household  goods 

Grain  sacks 

Coal 

Malt 

Fruit 

Salt 

Total 


Quantity. 


Tons. 
12 
163 
8548 


25,915.2 


8.4U.S 
534.7 

ao.5 

5418 
16 
13L5 
271.6 
16flL5 
154 
097.8 


5,957.7 


SUMMARY. 


Total  exports. 
Total  imports. 


Estimated 
value. 


$414,802 
297,890 


Passengers  arrived  by  sea  dnrinK  year. .. 
Passengers  departing  by  sea  during  year. 


456 


No  vessels  have  been  built  on  bay  since  last  report. 


T  T  8. 

IMPROVEMENT  OP  TILLAMOOK   BAY  AND  BAR,  ORE6oN. 

Description  of  original  condition. — Tillamook  Bay  is  an  indentation 
of  the  Oregon  coast  about  50  miles  to  the  south  of  the  Columbia  River. 
It  has  a  tidal  area  of  about  13.5  square  miles,  with  a  mean  ri^  and  fall 
of  the  tide  of  6.5  feet.    The  usual  bar  exists  at  the  entrance  to  the  bay. 

The  channel  over  the  bar  is  direct  and  shifts  in  position  but  little 
in  comparison  with  the  change  in  many  of  the  Pacific  Coast  bars. 
Changes  in  position  and  depth  are,  however,  effected  witb  great 
rapidity. 


APPENDIX  T  T — ^BEPORT   OF  CAPTAIN   SYM0N8.  3383 

The  bay  at  low  tide  consists  of  three  cbanuels  running  through  sand 

uid  mud  flats.    These  channels  are  of  fair  depth  near  the  entrance^ 

bat  ^adually  shoal  up,  giving  depths  of  only  1  or  2  feet  near  the  head 

of  tbe  bay.    Tillamook  City,  the  principal  town  of  the  region,  is  situated 

on  a  tidal  slough  above  the  head  of  the  bay,  and  cao^uly  be  reached  by 

light-drafb  vessels  at  high  tide.    To  reach  Tillamook  City  it  is  necessary 

to  use  tlie  Middle  Channel  of  the  bay.    The  only  other  places  of  any 

nnportanceon  the  bay  are  situated  along  its  north  shore,  and  access  to 

them  is  by  the  North  Channel.    There  is  no  navigable  connection 

betisveen  the  North  and  Middle  channels  except  very  near  the  entrance 

to  the  bay.    In  consequence  of  this,  vessels  entering  the  bay  and  going 

to  points  along  the  north  shore  in  order  to  reach  Tillamook  City  are 

ronii)e]Ied  to  retrace  their  course  nearly  to  the  entrance  and  then  go  up 

the  Middle  Channel. 

I^lan  of  improvement — The  plan  of  improvement  covered  by  the  exist- 
ing  and  approved  project  is  to  make  a  navigable  pass  from  the  North 
to  the  Middle  Channel  so  that  boats  can  go  to  points  along  the  north 
shore  of  the  bay  and  then  keep  right  on  up  to  the  head  of  the  bay,  and 
up  Hoquarton  Slough  to  Tillamook  City.  This  involves  the  improve- 
ment of  Junction  Bar,  near  the  head  of  the  bay,  by  building  a  dike  of 
piles,  brush,  and  stone  to  deflect  the  waters  from  the  South  Channel 
into  the  Middle  Channel,  and  the  improvement  of  Dry  Stocking  Bar  in 
Hoquarton  Slough  by  closing  one  of  the  two  channels  which  exist  there. 

The  estimated  cost  of  the  work  approved  was  $100,000. 

Sesides  the  work  covered  by  the  existing  project,  other  work  has  been 
done  with  the  former  appropriations,  aggregating  $5,700. 

APPROPRIATIONS. 

Old  project: 
Act  of— 

August  11, 1888 $5,200 

September  19,  1890 500 

Now  project: 
Act  of— 

July  13, 1892 15,000 

August  17, 1894 16,000 

Total 36,700 

Amount  expended  to  June  30y  1894, — The  amount  expended  to  June 
30, 1894,  was  $16,696.90.  Of  this,  however,  $5,700  was  expended  under 
the  old  project,  and  $10,996.90  under  the  new  project. 

Results  obtained  to  June  30y  1894, — The  results  accomplished  to  June 
30, 1894,  were  the  complete  construction  of  the  Dry  Stocking  Bar  Dike, 
900  feet  in  length,  and  the  construction  of  1,200  feet  of  the  Junction 
Bar  Dike  firom  Dicks  Point  northward. 

Atnount  expended  during  the  fiscal  year  ending  June  30^  1895, — The 
amount  of  money  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $2,593.99. 

Results  obtained  during  the  fiscal  year  ending  June  30,  1895, — The 
work  already  done  has  resulted  in  materially  deepening  the  water  on 
Junction  Bar.  The  water  on  Dry  Stocking  Bar  has  not  deepened  to 
any  great  extent  owing  to  the  deflection  of  the  waters  of  the  Trask 
from  Hoquarton  Slough  by  jams. 

Report  of  operations. — Bids  for  doing  the  work  of  improving  Tilla- 
mook Bay  were  opened  February  18, 1895. 
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The  following  is  the  abstract  of  the  bids  received: 
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Kame  and  address  of  bidder. 


Amorican  Bridge  and  Contract  Co., 

Portland,  Oreff 

Charles  £  wine,  Portland,  Oreg 

Dickinson  Sc  Co.,  Tacoma,  Wash. . . 

Daniel  Kern,  Portland.  Greg 

Pacific  Paving  Co.,  Portland.  Greg  . 
William  Jakobsen,  Portland,  Greg  . 
K.Hovtand  R.Smith,  Portland,  Oreg 

Chas/Kine,  Tacoma,  Wash 

King  Sc  Marrinan,  Seattle,  Waah. . . 
Hears  &  Brown,  Tillamook,  Oreg. . . 

Perry  Hinkle,  Portland,  Oreg 

6.  O.  Nolan,  Tillamook.  Oreg 
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Total 


$15,681.7$ 
13.385.7S 
17, 1412S 
17.535.09 
17,11L00 
13.6I0LOO 
16.349.75 
18,054.50 
16^611.75 
16.03150 
17. 061  §0 
33.609.00 


The  contract  was  awarded  to  Charles  Ewing,  the  lowest  bidder. 

Mr.  Ewing  went  to  Tillamook  the  latter  part  of  March,  and  spent; 
most  of  the  month  of  April  getting  ready  for  active  prosecution  ot  the* 
work,  procuring  materials,  opening  a  quarry,  etc. 

Pile  driving  began  on  May  1,  and  active  work  continued  to  tl^  closet 
of  the  fiscal  year. 

Recommendations  and  remarks. — Mr.  David  B.  Ogden^  assistant, 
engineer,  who  has  had  local  charge  of  the  work  for  the  GiOT^rnment,. 
spent  the  period  of  waiting  in  making  valqable  surveys  of  the  network: 
of  sloughs  and  rivers  entering  the  head  of  Tillamook  Bse^^ 

From  his  surveys  and  the  studies  which  have  been  mode  of  the  prob- 
lem during  the  past  few  years,  it  has  been  deemed  best  to  modify  the- 
original  project  by  providing  for  different  works  whlchi  are  believed  to* 
be  essential  to  accomplish  the  desired  end. 

A  map  is  herewith  which  shows  the  general  location  of  the  ohan>- 
nels,  sloughs,  and  rivers  of  Tillamook  Bay,  and  neao:  its  upper  end  and! 
upon  it  are  shown  the  works  which  have  been  appon^vedv 

The  Dry  Stocking  Dike  has  been  completed,  but  has^  not  been  sms^ 
cessful  in  deepening  the  channel  over  the  bar  there  located.  This  is 
due  to  the  deflection  of  water  which  formerly  ran  over  the  bar  into 
other  channels.  As  shown  on  the  map  the  Trask  Eiver  has  two  mouths 
or  forks;  one  discharging  into  Hoqnarton  Slough  above  Dry  Stocking 
Bar,  and  one  into  Tillamook  Eiver,  which  flows  into  the  bay  below  Dry 
Stocking. 

The  first  mouth,  locally  known  as  North  Fork,  has  become  clogged 
up  so  with  timber  jams  as  to  divert  most  of  the  water  into  the  South 
Fork. 

It  is  proposed  to  remedy  the  evil  by  building  a  dike  across  the  head 
of  the  South  Fork  and  removing  the  jams  from  the  North  Fork.  It  is 
also  proposed  to  give  a  stronger  flow  to  the  North  Fork  past  Dry  Stock- 
ing Bar  by  cutting  out  a  long  bend  of  the  fork  by  means  of  a  dike 
thrown  across  it  and  the  enlargement  of  the  artificial  channel  at  Oxbow 
Bend.  It  is  hoped  that  by  means  of  these  works  Dry  Stocking  Bar 
will  be  scoured  out  and  a  good  channel  maintained  through  it. 

The  Junction  Bar  dike  is  being  extended  2,000  feet  as  indicated. 

The  condition  of  Junction  Bar  is  aggravated  by  the  Wilson  River. 
This  river  hds  two  mouths,  and  it  is  proiK)sea  to  close  the  upper  one  in 
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Order  thiit  it  may  unite  with  the  main  through  channel  by  its  lower 
mouth  only. 

The  location  of  the  dike  to  be  built,  closing  the  upper  mouth,  is  shown. 
Farther  down  the  bay  a  serious  condition  exists,  which  has  caused 
much  trouble. 

An  inspection  of  the  map  herewith  shows  that  on  the  upper  part  of 
the  bay  there  are  two  channels  crossing  each  other,  the  Main  or  Gari- 
baldi Channel  being  crossed  by  the  Kilchis  Biver  and  a  corresponding 
continuation  of  it  on  the  west,  marked  on  the  map  Middle  Channel. 

It  is  in  the  neighborhood  of  this  crossing  that  vessels  find  great 
trouUe  from  shoals  and  shifting  channels.  At  this  place  the  following 
work  is  proposed  as  part  of  the  general  project: 

First.  To  build  a  dike  diagonally  across  the  Kilchis  Kiver  channel,  as 
shown  on  the  map;  its  object  being  to  divert  the  Kilchis  into  the  North 
or  Bay  City  Channel,  enlarging  this  channel  and  thus  aiding  in  its  union 
with  the  upper  Garibaldi  Channel. 

Second.  To  build  a  dike  across  the  head  of  the  Middle  Channel.  The 
object  of  this  is  to  unify  and  concentrate  all  the  flowing  water  so  as  to 
make  a  deep  channel,  permanent  in  location  and  well  directed  against 
the  narrow  intervening  sands  between  the  Korth  Fork  and- Garibaldi 
channels. 

All  the  works  have  been  approved  as  part  of  the  general  project. 
The  completion  of  the  through  channel  direct  to  Tillamook  City  and 
its  improvement  in  shoal  places  will  be  of  great  convenience  to  the 
commercial  interests  of  the  bay.  It  is  estimated  that  the  sum  of 
$50,000  can  be  profitably  expended  on  the  project  during  the  fiscal 
year  ending  June  30, 1897. 

JFuture  operations, — Work  will  continue  under  the  existing  contract 
as  long  as  the  available  ftinds  will  allow. 

Money  statement 

July  1,  1894,  balance  unexpended $4,003.10 

Amount  appropriated  by  act  Of  August  17, 1894 16,000.00 

20, 003. 10 
June  30, 1895, 'amount  expended  during  fiscal  year 2, 593. 99 

■July  1,  1895,  balance  unexpended 17, 409. 11 

July  1,  1895,  outetanding  liabilities $150.00 

Jnly  1,  1895,  amount  covered  by  uncompleted  contracts 12, 225. 67 

12,375.67 

July  1,  1895,  balance  available 5,033.44 

r  Amoant  (estimated)  required  for  completion  of  existing  project 69, 000. 00 

J  Amonnt  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1897  50, 000. 00 
'^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

Tillamook  Bay  is  in  the  collection  district  of  Oregon.  Astoria,  near  the  mouth  of 
tbe  Columbia,  is  the  nearest  port  of  entry.  The  nearest  light-house  is  at  Cape  Meares, 
about  4  miles  south  of  the  entrance. 

The  following  returns  for  the  fiscal  year  ending  June  30, 1895,  were  furnished  by 
Mr-  J.  H.  Bridgeford,  inspector  of  customs  at  Astoria,  Greg. 

Shipping, — The  number  of  coastwise  vessels  arriving  at  TilliEimOok  Bay  during  the 
year  waa  96 ;  the  number  of  clearances  was  98.  All  were  steam  vessels  with  one 
exception,  a  schooner. 

]|fftyit¥inm  draft  of  loaded  vessels  was  15.6  feet. 


\ 
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Number  of  passengers  arrived  by  sea  during  year,  730;  namber  of  pass 
departed  by  sea  during  year,  672. 

The  following  is  a  list  of  stoamers  ply  ins  at  regular  and  irregular  intervals  b« 
Tillamook  Bay  and  Astoria,  Portland  and  San  Francisco: 


Name  and  rig. 


Steam  schooner  Tnickee. . . . 
Steam  schooner  K.  i'.  Elmore 

Steamer  Augusta 

Steamer  W .  H.  Harrison 

Steamer  South  Coast 

Steamer  Homer 


Net  ton- 
nage. 


295.82 

57.24 

40.90 

52.88 

209.35 

331.02 


Of  this  list  the  Truckee  arrives  twice  a  month  from  San  Francisco  and  Poi 
and  the  R.  F,  Elmore  once  a  week  from  Astoria. 
The  remaining  steamers  call  at  the  bay  only  at  irregular  intervals. 

Exports  and  imporU, 


Articles. 


BXPOBT8. 

Lumber  (11.800  feet.  B.  M) . . 

Salmon  (9,500  cases) 

Salmon  (130  barrels) 

Eggs  (760  cases) 

Cheese 

Butter 

Hides  and  furs 

Fruit  and  miscellaneous  prod- 
ucts  

Total 


Quantity. 

Value. 

Tons. 

23,200 

$116,000 

333.5 

38.000 

13 

1,300 

22.8 

2,716 

160 

32,000 

235 

84,600 

34 

3,400 

139 

6,950 

24, 137. 3 

284.966 

Articles. 


IMPORTS. 

General  merohuidise 

Affricnltural  implements 
Flour  and  feed 

Total 


SUMMARY. 


Total  exports. 
Total  imports 


River  and  hay  traffic— The  steam  ttig  General  Garfield^of  10  tons  capacity  and 
draft,  together  with  the  steam  launches  Louise  and  Gertie^  ply  on  the  waters  o| 
bay  and  do  a  general  freight  and  passenger  business. 

The  steam  lannch  Gertie  was  built  on  the  bay  since  the  date  of  last  reportf 
tonnage  is  3.8  and  her  draft  is  2.6  feet. 


T  T  g. 

IMPROVEMENT  OF  ENTRANCE  TO  NEHALEM  BAY,  OREGON. 

Description  of  original  condition. — Nebalera  Bay  at  high  wal 
about  2  miles  long  by  1^  miles  wide  at  widest  part,  and  is  conD( 
with  the  ocean  by  a  narrow  channel  extending  in  a  southerly  direcl 
about  3  miles.    This  channel  varies  in  width  from  1,000  to  2,000  fee 
high  tide.    A  low  sandy  peninsula  about  2^  miles  long  and  one-foi 
mile  wide  lies  to  the  west  of  this  channel  and  separates  it  from 
ocean. 
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The  southern  end  of  this  x>eniD8ala  forms  the  northern  shore  of  the 
ntrance.  Between  this  and  the  main  shore,  which  limits  the  entrance 
00  the  south,  is  a  distance  of  1  mile.  The  entrance  channel  shifts 
within  these  limits  of  1  mile,  occupying  sometimes  a  southerly  position 
and  sometimes  a  northerly  one,  and  sometimes  there  are  two  channels, 
separated  by  a  sand  island,  bare  at  low  water.  At  the  time  of  survey 
of  June,  1889,  a  depth  of  6  feet  was  found  on  the  bar  at  the  northern 
channel.  The  ordinary  bar  depth  may  be  stated  to  be  about  5  to  6  feet 
;  at  low  water. 

JPlan  of  iviprovement.'-ThQ  plan  of  improvement  recommended  by 
Captain  Young  was  to  build  two  high-tide  stone  jetties  converging 
until  the  distance  apart  is  about  CyOO  feet,  and  then,  if  necessary,  run- 
'  nin^  out  to  sea  parallel  to  each  other  to  such  distance  as  will  insure  a 
low- water  depth  on  the  bar  of  at  least  8  feet,  the  north  jetty  to  rest  on 
the  end  of  the  sandy  peninsula,  and  the  south  jetty  upon  the  mainland, 
the  object  being  to  hold  the  channel  in  its  southerly  position. 

The  cost  of  the  work  as  estimated  by  Capt.  W.  Young,  Corps  of 
En^neers,  was  $325,927.50. 

Subsequent  estimates  made  in  May,  1891,  show  that  the  cost  was 
underestimated,  and  that  the  work  will  cost  $712,388. 

APPROPRIATION. 

Act  of  September  19,  1890,  ''for  commeucement  of  jetty  construction" $10,000 

Amount  expended  to  June  30y  1894.—The  amount  expended  to  June 
90,  1894,  was  $415.08. 

Results  obtained  to  June  5(9, 1894. — No  work  other  than  the  making 
of  a  survey  was  done  and  no  results  were  obtained. 

Amount  expended  during  fiscal  year  ending  June  30^  1895. — There  was 
no  money  expended  during  the  fiscal  year  ending  June  30, 1895.  No 
York  was  done  and  no  results  obtained. 

Report  of  operations.— On  July  22, 1892,  in  accordance  with  instruc- 
tions, the  money  on  hand  pertaining  to  the  improvement  of  Nehalem 
Bay  was  turned  into  the  United  States  Treasury.  This  leaves  in  the 
Treasury,  available  for  the  work  whenever  started,  $9,584.92. 

Recommendations  and  remarks. — No  project  for  the  improvement  of 
the  Nehalem  having  been  definitely  and  formally  decided  upon,  and  no 
work  of  construction  having  been  authorized  or  commenced,  I  refrain 
from  making  any  recommendations  as  to  future  appropriations  or  as  to 
the  amount  that  could  be  profitably  expended  upon  the  work  during 
the  next  .fiscal  year. 

Money  statement. 

Jaly  1, 1894,  balance  unexpended $9,584.92 

July  1, 1895,  balance  unexpended 9, 584. 92 


COMMERCIAL  STATISTICS. 

Nehalem  Bay  is  in  the  collection  district  of  Oregon.  The  port  of  entry  is  Astoria. 
The  nearest  light-honse  is  at  Capo  Meares,  13  miles  distant. 

The  following  returns  relative  to  the  commerce  of  Nehalem  Bay  and  River,  for  the 
fiscal  year  ending  June  30, 1895,  are  furnished  by  Mr.  Edward  G.  £.  Wist,  of  Nehalem. 

JrrivaU  and  departures  of  vessels. — The  number  of  vessels  arriving  (coastwise)  in 
the  bay  daring  the  year  was  15;  the  same  number  cleared.  All  were  steam  vessels; 
DO  sailing  vessels  arrived  or  cleared. 

Maximam  draft  of  vessels,  loaded,  was  9  feet. 
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ExportH  and  imporU. 


Articles. 


^ 


Quantity.]    Value. 


EXPORTS. 

Box  and  other  manufactured 

lumber 

Salmon  (in  cases) 

Salmon  (in  barrels) . 

Butter 

Hides  and  furs 

Beef  and  veal,  dressed 

£Ik  horns  (20  pairs) 


Tom. 

155 

280 

5 

20 

5 

2 


Articles. 


Quantity.!    Yates 


Total. 


467 


$1,000  ' 
32,000^ 
300  I 
8.000  I 
500  i 
150 
100  , 

42.050  I 


IMPORTS. 

General  merchandiae .... 

Cannerv  suppliM 

Agricultural  implements 
Sawmill  machinery 

Total 


600 

100 

42 

300 


1,042 


130,000 
fl.000 

1,060 
15,000 


51,050 


SUMMARY. 


Tons. 


Total  exports. 
Total  imports. 


467  ! 
1,042 


Estimated 
valne^ 


$42,050 
54,050 


The  failure  of  one  Hawiuill  and  the  destractiou  of  the  other  by  lire  on  the  Nehalem 
Bay  since  date  of  lattt  report  accoants  for  the  small  amount  of  lumber  exports. 


TT  10. 

IMPROVEMENT  OF  UPPER  SNAKE  RIVER,  IDAHO,  BETWEEN  HUNTINGTON 
BRIDGE  AND  SEVEN  DEVILS  MINING  DISTRICT. 

The  first  appropriatiou  for  this  work  was  made  in  the  river  and  harbor 
bill  approved  July  13,  1892. 

DeHcription  of  original  condition, — The  Snake  Eiver  from  the  Hunt- 
ington Bridge  to  the  Seven  Devils  mining  district  flows  through  a 
deep  canyon,  and  is  a  river  generally  swift,  broken  by  rapids  and 
studded  with  rocks,  rendering  navigation  practically  impossible.  The 
bed  and  banks  of  the  river  are  generally  of  hard  bass^ltic  rock  and 
granite. 

Plan  of  improvement. — The  plan  of  improvement  consists  in  removing 
obstructing  rocks  and  reefs  from  a  selected  channel  150  ieet  wide  and 
putting  in  ringbolts  and  iron  posts  for  the  convenience  of  loaded  boats 
lining  up  over  the  worst  rapids.  The  estimated  cost  of  the  work  is 
$80,000. 

APPROPRIATION  S. 

Act  of— 

July  13,  1892 $20,000 

August  17,  1894 25,000 

Total 45,000 

Amount  expended  to  June  30j  1894. — The  amount  expended  to  June 
30,  1894,  was  $19,251.12. 

Results  obtained  to  June  30,  1894. — ^The  results  obtained  to  June  30, 
1894,  were  the  removal  of  a  large  amount  of  rock  from  the  upi)er  pw- 
tion  of  the  river  next  below  Huntington  Bridge. 

Amount  expended  during  fiscal  year  ending  June  30,  1895. — ^The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
$13,696.31. 
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Results  obtained  during  the  fiscal  year  ending  June  30,  1895. — A  praiC- 
tica.ble  channel  was  opened  by  rock  removal  to  the  head  of  Shoo  Fly 
Ks^pids,  about  2^  miles  farther  downstream  than  the  point  where  the 
urork  started. 

Heport  of  operations. — The  drill  scows  had  been  laid  np  at  moorings 
on  Snake  River  for  nineteen  months  in  charge  of  a  watchman.  During 
this  time  the  planking  of  sides  and  rakes  of  bow  and  stern  above  water 
level  had  shrunk,  opening  the  seams.  Numerous  seams  had  opened  in 
Ae  decks,  the  cabins  had  been  somewhat  deranged  by  the  high  winds, 
and  the  skiffs  were  in  a  leaky  condition. 

Kepairs  were  commenced  September  13, 1894,  and  on  the  17th  those 
on  the  sc^w  Oregon  were  so  far  completed  that  it  was  put  into  service 
at  rock  drilling.  Repairs  on  the  scow  Idaho  were  completed  on  the  24th, 
and  that  scow  was  put  into  service. 

The  work  of  drilling  and  blasting  was  continued  until  February  26, 
1895,  when,  owing  to  conditions  of  river  unfavorable  to  further  prosecu- 
tion of  the  work,  the  scows  were  withdrawn  to  moorings,  and  the  work 
dosed  for  the  season. 

During  the  progress  of  the  work  the  scows  and  equipment  were  kept 
in  repair,  and  at  the  close  left  in  condition  efficient  for  immediate 
service. 

From  the  beginning  of  the  work  until  near  the  end  of  December  the 
eonditions  of  river  and  weather  were  very  favorable  for  the  prosecution 
of  the  work.  On  December  14  a  period  of  low  temperature  set  in,  fol- 
ia wed  by  the  formation  of  slush  ice  in  tlie  river.  This,  with  occasional 
mns  of  heavy  ice,  continued  with  some  intermissions  until  the  work 
was  closed.  At  a  number  of  places  in  the  river  the  ice  gorged  for  a 
few  days  at  a  time. 

The  cold  weather  and  the  ice  interfered  at  times  with  the  prosecution 
of  the  work. 

"Work  was  commenced  this  season  on  the  reef  a  short  distance  above 
Whisky  Point,  where  work  was  left  unfinished  at  the  close  of  the  pre- 
Tions  season's  work,  in  February,  1893,  and  closed  at  the  end  of  the 
season  at  the  head  of  Shoo  Fly  Kapids,  2^  miles  farther  downstream. 
Over  this  reach  a  channel  of  a  least  width  of  80  feet  was  opened  to  a 
dex>th  of  at  least  4  feet,  except  on  a  reef  immediately  below  Eagle  Bock, 
near  the  lower  end  of  the  reach,  the  completion  of  the  work  on  which 
was  deferred  until  next  season.  At  all  places  where  rock  removal  was 
made  the  rock  was  disposed  of,  where  practicable  in  deep  water. 
Where  this  was  not  practicable,  on  account  of  the  absence  of  deep 
water  in  the  immediate  vicinity,  the  rock  was,  by  a  liberal  use  of  giant 
powder,  broken  up  into  small  fragments  and  scattered  as  well  as  possi- 
ble, or  left  on  the  spot  to  be  carried  away  by  the  freshets.  At  two 
places  only  was  the  channel  thus  left  obstructed,  one  a  short  distance 
above  Whisky  Point  and  the  other  about  a  quarter  mile  above  Hawks 
Beak  Point.  From  the  effect  of  the  current  in  removing  similar  ob- 
structions left  at  the  close  of  the  previous  season's  work,  1  have  reason 
to  suppose  that  these  will  be  removed  by  the  increased  current  due  to 
the  freshets. 

Owing  to  the  limited  appropriation  available,  the  work  on  the  chan- 
nel through  the  rapids  was  limited  to  the  removal  only  of  such  obstruc- 
tions as  altogether  barred  the  passage  of  boats  or  seriously  endangered 
them,  the  object  being  to  open  the  rivet'  fairly  well  to  navigation  to  the 
landing  for  the  Seven  Devils  mining  district,  05  miles  below  Hunting- 
ton Bridge,  with  the  present  appropriation,  leaving  the  channel  to  be 
further  improved  in  the  futuie. 
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At  the  close  of  the  seasoD's  work  the  plant  was  moored  on  the  right 
bank  of  the  river,  about  one-half  mile  below  Eagle  Rock,  and  placed  in 
charge  of  a  watchman. 

The  following  is  a  condensed  statement  of  the  result  of  the  season's 
work: 

Nnmber  of  holes  drilled 470 

Total  length  of  holes feet..  2,46U 

Holes  loaded  and  fired 450 

Holes  lost 20 

Explosives  used pounds..  4,066 

Rocks  removed cubic  yards..  1,868 

The  vpork  throughout  the  year  has  been  in  charge  of  Mr.  P.  G.  East- 
wick,  assistant  engineer. 

Recommendatums  and  remarks. — The  steamer  ^^orma,  which  washoilt 
for  running  on  this  portion  of  the  river,  made  but  one  attempt  at  ran- 
ning.  This  was  in  the  summer  of  1892,  before  the  work  of  improvement 
commenced.  This  trip  apparently  convinced  her  owners  that  the  navi- 
gation of  the  river  in  its  natural  condition  was  impracticable,  and  she 
remained  tied  up  at  Huntington  Bridge  until  the  month  of  May,  1S95. 
.Her  owners  then  apparently  gave  up  all  idea  of  her  ever  being  able  to 
run  on  the  river  iu  a  commercially  successful  manner,  and  during  the 
high  water  in  May,  1895,  she  was  run  down  through  the  canyon  of  the 
Snake  River  to  Lewiston,  and  will  hereafter  be  employed  on  the  lower 
river. 

This  abandonment  dispels  all  immediate  hope  of  any  use  being  made 
of  the  river  for  purposes  of  navigation. 

There  is  absolutely  no  commerce  carried  on  on  the  river  and  no  great 
hope  that  there  will  be  any  in  the  near  future. 

It  is  possible  that,  after  the  river  between  Huntington  and  the  Seven 
Devils  mining  country  is  improved  as  far  as  practicable  by  regularizar 
tion,  there  may  be  some  navigation  on  it.  The  navigation  of  the  river 
must,  however,  always  be  difficult  and  dangerous,  in  spite  of  all  that 
can  be  done.  If  it  is  decided  to  continue  the  work  an  appropriation  of 
$20,000  can  profitably  be  expended  on  the  project. 

Future  operations. — When  the  water  goes  down  work  of  rock  removal 
with  the  money  available  will  be  resumed. 

Money  statement 

9 

July  1,1994,  balance  unexpended $748.88 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

25,74S.88 
June  30, 1895,  amount  expended  during  fiscal  year 13, 696. 31 


July  1, 1895, balance  unexpended 12,(^.57 

July  1, 1895,  outstanding  liabilities '25.00 

July  1, 1895,  balance  avaUable 12,027.57 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amountthatcanbeprofitably expendedinfi8calyearendingJune30, 1897    20, 000.00 
Submitted  in  compliance  vritb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

There  is  no  commerce  on  this  portion  of  the  Snake  River. 
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T  T  II. 

IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND 

WASHINGTON. 

X>escription  ofariffinal  condition. — Under  the  above  head  it  has  been 
deemed  proper  to  officially  include  the  continuous  Columbia  and  Snake 
rivers  from  Celilo,  Oreg.,  at  the  head  of  The  Dalles,  to  Asotin,  Wash., 
situated  on  the  Snake  about  7  miles  above  its  junction  with  the  Clear- 
water. 

Tbe  upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  broken  by  many  rapids,  which  render  navigation  difficult  and 
dangerous.  These  rapids  are  in  nearly  «very  instance  caused  by  rocky 
bars  with  occasional  bowlders,  and  the  channels  are  crooked  and  narrow. 

Hefore  improvement,  the  ruling  depth  of  many  of  these  bars  was  2  to 
3  feet  at  low  water;  some  were  practically  impassable  at  low  water. 

Tbe  Columbia  was  navigable  all  the  year  round,  except  when  closed 
by  ice.  The  Snake  was,  however,  only  navigable  during  high  water 
during  three  or  four  months  in  the  spring  of  the  year. 

JPian  of  impr&vement. — Previous  to  1877  $120,000  had  been  appro- 
priated for  the  work  of  improvement,  and  had  been  expended  in  surveys 
and  rock  removal  at  the  principal  rapids. 

In  1877  M^.  J.  M.  Wilson  made  a  project  for  the  Improvement  of  the 
upper  Columbia  and  Snake  rivers,  which  consisted  in  the  removal  of 
rock  bowlders  and  rocky  reefs  and  the  scraping  of  gravel  bars  in  the 
Columbia  and  Snake  as  far  up  as  Lewiston.  The  estimated  cost  of 
ibis  work  was  $132,000. 

The  present  project  or  plan  of  improvement  consists  in  the  removal 
of  bowlders,  gravel  bars,  and  rock  ledges  and  the  construction  of  such 
contraction  works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  yet  been  accurately  deter- 
mined because  of  the  lack  of  full  and  continuous  surveys,  and  because 
from  the  nature  of  things  it  can  not  be,  as  many  of  the  obstructions 
wbich  it  is  necessary  to  remove  are  continually  recurring. 

By  the  terms  of  the  river  and  harbor  act  of  July  13,  1892,  the  upper 
limit  of  work  under  this  head  was  extended  from  Lewiston,  Idaho,  to 
Asotin,  Wash.,  a  distance  of  7  miles. 

A  PPROPRI ATIONS. 

Upper  Columbia  River,  act  of— 

June  10,1873 $50,000 

June  23, 1874 20,000 

March  3, 1875 35,000 

Total 105,000 

Upper  Columbia  and  Snake  rivers,  act  of— 

Anjrnst  14, 1876 15,000 

June  18, 1878 20,000 

March  3,1879 20,000 

June  14, 1880 15,000 

March  3, 1881 15,000 

August  2,  1882 6,000 

July  5,  1884 20,000 

August  5,1886 10,000 

August  11,  1888 10,000 

September  19, 1890 20.000 

July  13,  1892 15.000 

August  17, 1894 5,000 

Total 171,000 

Aggregate 7:\^,^3Wi 
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Amount  expended  to  June  30, 1894, — The  amount  expended  on  the  proj- 
ect to  June  30, 1894,  was  $165,554.52. 

Results  obtained  to  June  30, 1894, — The  results  obtained  to  Jane  30, 
1894,  were  the  effective  removal  of  the  most  obstructive  rocks  and  redh 
between  Biparia  and  Asotin. 

Prior  to  1880  much  work  bad  been  done  in  removing  obstmctions  to 
the  rapids  of  the  Columbia  Biver  between  Gelilo  and  the  mouth  of  tke 
Snake,  and  until  1882  on  that  part  of  the  Snake  below  Biparia. 

The  completion  of  the  Oregon  Bail  way  and  Navigation  Oompany's 
line  of  railroad  and  a  small  section  of  the  Northern  Pacific,  which  pir- 
allel  the  Columbia  from  Celilo  to  the  mouth  of  the  Snake,  and  cross  the 
Snake  at  Biparia,  has  caused  the  navigation  by  steamers  of  these  two 
rivers  from  Celilo  to  Biparia  to  be  abandoned. 

The  further  improvement  being  unnecessary,  no  work  was  done  on 
the  reaches  below  Biparia  subsequent  to  the  dates  above  mentioned. 

Besides  the  work  of  rock  removal,  dikes  were  built,  in  accordance 
with  the  approved  project,  at  Wild  Goose  Island  and  Log  Cabin  Bapids. 
These  dikes  have  not  yet  been  fully  completed. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1895, — ^The 
amount  expended-  during  the  fiscal  year  ended  June  30,  1895,  was 
♦841.47. 

Results  obtained  during  fiscal  year  ending  June  30,  1895, — ^Nothing 
having  been  done  during  the  fiscal  year,  no  further  results  have  been 
attained. 

Report  of  operations, — The  only  operations  carried  on  during  the  year 
were  the  protection  and  care  of  public  property  connected  with  the 
work.  The  boats  and  all  property  were  kept  at  Lewiston,  Idaho,  under 
charge  of  a  watchman.  A  portion  of  the  plant  on  hand  was  borrowed 
for  work  on  the  upper  Columbia^  between  Bock  Island  and  Foster 
Creek  Bapids. 

Recommendations  and  remarks, — The  expense  attendant  upon  starting 
up  work  on  the  river,  getting  boats  ready  and  towed  to  the  scene  of 
operations,  collecting  a  force  of  men  and  materials,  and  the  reverse  of 
this  when  work  ceases  is  so  great  that  with  the  small  amount  of  money 
available  it  was  not  deemed  best  to  exx)end  it  in  carrying  out  the  proj- 
ect. Unless  some  bowlders  appear  or  the  river  from  Baparia  to  Asotin 
gets  worse  in  some  particulars  it  will  be  in  the  interest  of  economy  to 
hold  the  balance  available  until  enough  more  can  be  added  to  it  to 
justify  the  starting  of  work  on  the  dikes.  The  river  between  Biparia 
and  Asotin  is  an  important  highway  of  commerce.  Besides  the  i>erma- 
nent  work  of  dike  construction  and  regularization,  there  is  and  always 
will  be  required  on  this  river  work  of  a  temporary  character  consisting 
of  the  removal  of  water  and  ice  borne  bowlders  which  lodge  in  the  shal- 
lowest parts  of  the  channel  and  become  dangerous  obstructions,  which, 
even  if  known  and  avoided,  limit  materially  the  loads  that  can  be  car- 
ried on  the  steamboats  plying  on  the  river.  The  work  done  on  the  river 
between  Lewiston  and  Asotin  in  removing  these  bowlders  has  doubled 
the  carrying  capacity  of  the  steamers  employed. 

The  dikes  should  be  completed  as  soon  as  practicable,  and  it  is  recom- 
mended that  an  appropriation  of  $20,000  be  made  for  the  Upper  Colum- 
bia and  Snake,  as  this  amount  can  be  profitably  exx>ended  during  the 
fiscal  year  ending  June  30, 1897. 

Future  operations, — Future  operations  with  the  existing  appropriation 
wiU  depend  upon  the  condition  of  the  river  when  the  water  goes  down 
to  its  lowest  stage. 
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Money  statement, 

July  ly  1994,  balance  unexpended $445. 48 

Amount  appropriated  by  act  of  Angust  17,  1894  5,  OOO.  00 

5, 445. 48 
J  one  30,  1895,  amount  expended  during  fiscal  year 841. 47 

Jaly  1,  1895,  balance  unexpended 4, 604. 01 

r  Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

J  Ajnonnt  that  can  be  profitabl^v  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 

The  following  returns  are  furnished  by  Mr.  T.  W.  Lee,  superintendent  of  water 
lines,  Oregon  Railway  and  Navigation  Company. 

Shipping, — Following  are  the  names  of  steamboats  operated  by  the  Oregon  Rail- 
i^ay  and  Navigation  Company  upon  Snake  Kiver,  between  Riparia  and  Lewiston, 
during  the  fiscal  year  ending  June  30,  1895,  together  with  their  tonnage,  draft,  and 
amount  of  freight  carried. 


Name. 


Xiewiston. 
Almota... 
Spokane  . 


Net  ton 
cage. 

Draft, 
loaded. 

Freight 
carrwd. 

487.80 

Ftet. 

Tom. 

3d5.24 
531.68 

37.000 

SUMMARY. 

Total  amoant  of  freight  carried tons. .         37, 000 

Estimated  valae  of  same $1,240,000 

lif  umber  of  passengers  carried  during  year 1, 530 

Nature  of  freight :  Merchandise,  grain,  fruit,  and  vegetables. 


TT  12. 

IMPROVEMENT  OF  COLUMBIA  RIVER  BETWEEN  HEAD  OF  ROCK  ISLAND 
RAPIDS  AND  FOOT  OF  PRIEST  RAPIDS,  WASHINGTON. 

Description  of  original  condition. — The  portiou  of  the  Columbia  from 
the  head  of  Eock  Island  Kapids  to  the  foot  of  Priest  Kapids  is  about 
60  miles  iu  length.  The  river  flows  generally  through  a  deep  canyon. 
The  banks  for  the  greater  part  of  the  way  are  nearly  precipitous  bluffs 
from  1,000  to  3,000  feet  high^  composed  of  columnar  black  basalt.  The 
^country  bordering  the  river  la  rocky  and  sterile. 

The  pripcipal  obstructions  to  the  navigation  of  this  i>ortion  of  the 
river  are  Eock  Island,  Cabinet,  and  Priest  rapids. 

At  Bock  Island  Rapids  the  river  has  cut  around  both  sides  of  a  large 
island  of  rock.  The  channel,  however,  on  each  side  is  very  much 
obstructed  with  reefs,  rocks,  and  points  sharply  projecting  from  the 
shore.  The  result  is  a  waterway  so  much  restricted  at  all  stages  as  to 
daiu  up  thewat«3rs  to  the  extent  that  they  escape  over  lines  of  very 
steep  slope  and  amidst  great  masses  of  reef,  rocks,  and  high  projecting 
jslands.  A  great  reef  is  found  a  short  distance  above  the  head  of  the 
island  which  has  caused  extensive  deposits  of  gravel,  nearly  choking 
the  channel  at  low  water.    The  river  here  has  a  fall  of  10  feet  in  3,00Q 
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feet,  and  12^  feet  Id  8,000  feet  at  a  stage,  as  nearly  as  can  be  ascertained, 
of  4  feet  above  dead  low  water. 

At  Cabinet  Bapids  a  mass  of  basaltic  rock  projects  from  the  left 
sbore  nearly  two- thirds  across  the  channel  of  the  river,  deflecting  tiie 
current  and  causing  it  to  impinge  upon  the  nearly  vertical  rocks  of 
the  right  bank.  Other  masses  of  rock  exist  in  the  channel  in  and  abo6t 
the  main  rapids.  The  fall  here  is  10  feet  in  a  distance  of  8,000  feet 
At  Priest  Bapids  there  are  seven  principal  rapids  extending  over  a 
length  of  10  miles  of  river.  The  total  fall  in  this  distance  is,  at  low 
water,  72  feet,  and  at  high  water  about  63^  feet. 

In  all  these  rapids  the  river  runs  through  and  over  hard,  rough,  and 
jagged  basaltic  rocks. 

Plan  of  improvement — The  plan  of  improvement  under  which  woik 
has  been  carried  on  consists  in  removing  obstructing  rocks  and  reefe 
at  Priest,  Cabinet,  and  Rock  Island  rapids,  and  putting  in  at  all  loca- 
tions where  they  would  be  convenient  iron  posts  and  ringbolts  to 
which  ascending  boats  could  make  fast  their  lines  and  then  wind  them- 
selves up  over  the  rapids  by  means  of  their  steam  capstans,  with  which 
all  such  boats  would  properly  be  provided. 

The  estimated  cost  of  the  work  proposed  was  $550,000,  but  subse- 
quent study  and  consideration  are  convincing  to  the  fact  that  neither 
this  nor  any  other  sum  in  reason  will  be  sufficient  to  attain  the  object 
aimed  at — of  giving  a  commercially  practicable  navigation  past  these 
obstructions  under  the  existing  plan  and  project 

In  addition  to  this  a  survey  of  the  Columbia  from  the  head  of  Roek 
Island  Bapids  to  the  international  boundary  line  was  authorized  and 
has  been  completed. 

APPBOPRIATIONS. 

Act  of  September  19, 1890.  $70,000,  of  which  $10,000,  or  so  mnoh  thereof  MoUylM 
necessary,  may  be  used  in  the  survey  of  the  Columbia  River  from  the  intenkatlonal 
boundary  line  to  Bock  Island  Rapids. 

Amount  expended  to  June  30j- 1894, — The  amount  expended  to  June 
30, 1894,  was  $61,989.39,  divided  as  follows: 

For  survey  of  river  from  international  boundary  line  to  Rock  Island 

Rapids $10,000.00 

For  improvement  of  river  at  Priest,  Cabinet,  and  Rock  Island  rapids 51, 969. 99 

Results  obtained  to  June  30, 1894. — At  Priest  Kapids  a  large  amount 
of  rock  had  been  removed  from  the  channel  selected  for  improvement, 
without,  however,  benefiting  navigation  to  any  marked  degree. 

At  Cabinet  Bapids  a  number  of  projecting  rocks  along  the  right 
bank  had  been  removed,  and  some  rocky  island  masses  tiear  the  left 
bank  were  honeycombed  with  drifts  and  drill  holes,  loaded  with  dyna- 
mite, and  blasted,  dividing  tbe  rock  into  small  ftagmeuts,  which  were 
K^asbed  away  by  subsequent  bigh  waters. 

A  musnber  of  ringbolts  have  also  been  put  in  at  various  points  along 
ithe  river  for  convenience  of  boats  lining  over  the  rapids.  Should  they 
attempt  at. 

Tb<e  work  iit  Bock  Island  Rapids  was  conducted  'with  the  ^ject  of 
Temoving  fpom  the  right  bank  obstructions  which  interifored  withboaits 
in  lining  up  during  the  higher  stages  of  the  river,  and  wbrch  ^oAMnr 
gered  them  in  running  down. 

The  work  which  has  been  done  at  Cabinet  and  Bock  Island  rapids 
would  be  of  benefit  to  navigation  if  any  existed. 

The  survey  of  the  river  from  the  international  boundary  line  to  tim 
mouth  of  the  Okanogan  was  completed.. 
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during  fisemlyeai'  endPti^  JvmeSO^  1895.— The  afiiount 
^csrp^iided:  daring  tM  fiaeai  yeli:r  ending  Juttd  30, 1885/ ?Ng  $5,385:31. 
Of  this  amount  $5,379.90  lizA  expended  on  the  improvieuieut  of  the 
Oolti^bia  River  from  Rock  Isluul  Rapids  to  Foster  Creek  Rapids, 
\Va8liiii£fton,  as  authorized  by  the  river  and  harbor  act  of  August  17, 
1S94.  The  ndUialnder,  $5.41,  Was  expeuded  prior  to  the  passage  of  that 
a>ct  iu  connection  with  office  expenses  and  care  oC  property. 

jeefffcfft  obtained  ^Hfigfiscdl  fettr  eiidinffJnne  30^  16951— As  no  work 
•^as  done  to  the  river  between  the  head  of  Rock  IsHfttid  R^da^  aud  the 
fbot  of  Priest  RapidV  iU  the  way  of  improvement,  th\d  results  obtained 
do  not  v^y  from  those  above  reported. 

The  survey  authorised  by  the  appropiiation  hat(  been  couipleted  audi 
ebe  results  published. 

KeotnnmendatUms  aHd  f6fMrlc^. — I  desii^  to  invite  atteution  to  the 
dtat^miftiits  nuder  tld«  head  iU  my  auuual  report  for  1891  oU  the  '<  iTpper 
Columbia  from  the  head  of  Rock  Island  Rapids  to  the  fbbt  of  Priest 
Bapids"  add  tlid  '^  Upper  Colunibia  and  Susike,''  pages  3212  and  3226, 
Hei>ort  to  Chief  of  Engineers. 

As  the  improvement  of  this  river  by  any  system  of  regnlarization  to 
^ve  practical  navigation  appears  to  be  chimerical,  and  as  there  is  no 
navigtttiou  of  thlB  nver,  no  further  approiiyriation  ib  suggested  for  the 

Attention  is  invited  to  the  fact  that  by  the  terms  of  the  river  and 
harbor  act  of  August  17, 1894,  the  moUey  remaining  from  this  appro- 
priation is  made  ayailable  for  improving  the  stretch  of  river  from  li^k 
Island  lipids  to  Foster  Greek  Rapids.  This  is  considered  as  a  final 
abandonment  of  the  project  between  the  head  of  Rock  laland  Rapids 
and  tbe  foot  of  Priest  Rapids. 

Money  statement. 

July  l,.189f,bAlane«imexpeiided $8,010.61 

June  90, 1996, amomit  expended  daring  fiscal  year 5,385.31 

July  1, 1896,  balance  diiexpended ". 2,625.30 


COMMBRCIAL  STATISTICS. 


There  is  no  commerce  of  any  kind  on  the  portion  of  the  Upper  Columbia  from  the 
fobt  df  Meet  RajUdft  to  the  heoid  of  fiock  Island  Rapids. 


T  T  13. 

IHPROVEM^KT  O^  COLUMBIA  RIVER  FROM  ROCK  ISLAND  RAPIDS  TO 

FOSTER  CREEK  RAPIDS,  WASHINGTON. 

This  is  a  new  stretch  of  the  Columbia  Biver,  the  improvement  of 
which  has  never  hitherto  been  provided  for,  and  it  is  deemed  proper  to 
report  upon  it  separately. 

Desertion  of  original  eondUum. — ^This  portion  of  the  river  is  80  miles 
IB  length,  it  flows  through  a  deep  canyon  with  an  average  fall  of  2.2 
feet  per  mile.  The  river  has  sufficient  water  fbv  all  purposes  of  navi- 
gatio%  and  the  only  difficulties  in  the  way  of  navigation  are: 

Ist.  The  generaUy  swift  cnnents. 

2d.  Rocks  here  and  there  which  occupy  danseroos  and  unknown. '^mlU%\A)  veA 

3d.  The  rapidBat  the  Methow,  EntiAt,  and  Wenatchee  RvvexB. 
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The  river  is  navigated  from  the  mouth  of  the  OkaDOgaiii  which  is 
practically  at  Foster  Greek  Rapids,  down  to  Wenatchee,  where  connee- 
tion  is  made  with  the  Great  Northern  Railroad. 

Plan  of  improvement — During  the  season  just  passed  a  survey  with 
project  for  improvement  of  this  portion  of  the  river  was  made.  This 
has  been  the  subject  of  a  special. report,  but  has  not  yet  been  finaUj 
adopted. 

In  the  meanwhile  a  temporary  project  of  improvement  was  made, 
based  upon  a  preliminary  examination.  The  project  contemplates  the 
removal  of  obstructive  rocks  at  Eocky  Beach  and  Methow  Kapids  and 
at  such  other  places  as  may  be  found  necessary.  Also  to  put  in  dead- 
men  or  other  suitable  anchorages  as  points  of  support  for  lining  up  at 
Entiat  and  Methow  Kapids,  and  to  put  in  a  timber  boom  at  Entiat  Bap- 
ids.  This  boom  is  designed  to  enable  boatmen  to  carry  a  line  to  a 
deadmau  located  on  an  island  conveniently  situated  for  boats  lining 
up  over  the  rapids. 

Appropriation. — ^The  river  and  harbor  act  of  August  17, 1894,  coo- 
tained  the  following  item : 

The  Secretary  of  War  may,  in  his  dJBcretion,  expend  the  nnezpended  balance, 
eight  thousand  two  hundred  and  ten  dollars  and  ninety- two  cents,  of  the  appropria- 
tion heretofore  made  for  the  improvement  of  the  Columbia  River  between  toe  head 
of  Rock  Island  Rapids  aud  the  foot  of  Priest  Rapids,  Washington,  for  the  bailding 
of  a  snag  boat  for  use  on  the  Columbia  River  between  Rock  Island  Rapids  and  Fos- 
ter Creek  Rapids,  and  for  such  other  work  as  may  be  necessary  for  the  improvemeat 
of  navigation  of  said  river  within  the  above  named  limits. 

At  the  time  of  the  passage  of  the  bill,  this  amount  had  been  reduced 
to  $8,005.20. 

Amount  expended  during  the  fiscal  year  ending  June  30j  1695. — ^The 
amount  expended  during  the  fiscal  year  ending  June  30,  18^,  was 
$5,379.90. 

Results  obtained  during  the  fiscal  year  ending  June  30j  1895. — ^The 
results  obtained  to  June  30, 1895,  were  the  removal  of  a  considerable 
amount  of  rock  at  Eocky  Keach  and  at  the  Methow  Bapids,  thereby 
benefiting  navigation,  and  the  completion  of  a  project  for  improving 
ordinary  navigation  through  Entiat  Rapids. 

Report  of  operations. — Mr.  G.  F.  B.  Haskell  was  designated  to  take 
charge  of  the  work,  and  he  commenced  active  operations  on  February 
20,  1895.  The  remainder  of  February  was  consumed  in  organizing 
a  working  force  and  assembling  the  requisite  plant  at  Wenatchee.  A 
small  steam  ferryboat  was  hired  and  put  in  condition  for  quartering 
the  working  force,  and  for  working  on  the  obstructive  rocks.  A  steam 
drill  was  supplied  and  the  tools  and  appliances  were  mostly  supplied 
by  borrowing  from  other  appropriations. 

During  March  the  whole  outfit  moved  to  Rocky  Reach  aud  proceeded 
with  the  work  of  rock  removal.    This  continued  all  the  month. 

During  April  the  river  got  too  high  to  work  advantageously  at  Rocky 
Reach,  aud  the  outfit  moved  to  the  Methow  Rapids,  Here  the  work 
progressed  very  satisfactorily  until  May  20.  when  an  accident  occurred 
by  which  Mr.  Haskell,  Mr.  Barton,  one  ot  his  best  workmen,  and  a 
lady,  Mrs.  Prowell,  lost  their  lives  by  drowning  in  the  Methow  Kapids. 

Mr.  Phillip  G.  Eastwick  was  sent  up  to  assume  charge  of  the  work. 
Work  continued  under  his  direction  until  June  12,  when  the  high  water 
caused  a  cessation  of  operations.  The  boat  was  dispensed  with,  the 
force  disbanded,  and  the  property  and  tools  stored  at  Wenatchee.  The 
end  of  the  fiscal  year,  June  30,  1895,  saw  all  ox)eration8  suspended. 

Recommendations  and  remarks. — The  improvement  of  this  stretch  of 
Tiver  having  been  made  the  aubject*  ol  ^  a^ecial  survey  and  report,  it  i^ 
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not  considered  necessary  to  make  any  recommendation  as  to  iiirther 
appropriations  here. 

B'uture  operations. — When  the  water  goes  down  in  the  fall,  ic  is 
expected  to  build  the  boom  for  the  Entiat  Bapids  and  to  put  in  the 
deadmen  posts,  etc.  After  this  is  completed,  any  money  left  over  will 
probably  be  expended  in  rock  removal. 

Money  statement. 

The  unexpended  balance  of  the  appropriation  for  the  improvement 
of  the  Columbia  River  between  the  head  of  Kock  Island  Kapids  and 
the  foot  of  Priest  Kapids,  made  available  for  the  work  by  the  river  and 
harbor  act  of  August  17, 1894,  was  $8,005.20.  Of  this  amount  $5,379.90 
has  been  expended,  leaving  a  balance  available  of  $2,625.30. 


report  of  mr.  phillip  g.  ba8twick/  assistant  engineer. 

United  States  Engineer  Office, 

Portlandy  Oreg,,  June  20,  1895. 

Str:  I  have  the  hono^  to  snbmit  the  following  report  of  operations  upon  the  im- 
provement of  the  Colnmbia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Waahington,  during  the  past  season : 

The  work  was  commenced  in  February,  1895,  under  the  .local  charge  of  Mr.  C.  F.  B. 
Hacikell,  assistant  engineer,  and  continued  by  him  until  May  20,  1895,  when  he  was 
accidentally  drowned  at  Methow  Rapids.  I  was  immediately  assigned  to  the  charge 
of  the  work,  and  arrived  at  Methow  Kapids  on  May  27,  the  work  during  the  interval 
boing  carried  on  ander  the  charge  of  the  foreman.  The  work  continued  until  June 
12,  when,  the  high  water  precluding  further  operations,  it  was  closed  down  and  the 
force  discharged. 

As  the  Government  owned  no  scow  that  was  available  for  the  work,  the  steam  ferry- 
boat Wenaiehee  was  hired  for  use  on  the  work.  This  boat  was  put  into  a  condition 
saitable  for  the  work  on  hand  by  making  needed  repairs  and  fitting  it  with  rudders 
and  with  quarters  suitable  for  twenty  men.    This  work  was  completed  by  March  9. 

It  had  been  decided  to  confine  all  work  during  the  season  to  three  obstructions  on 
the  river,  namely,  Rocky  Reach,  Entiat  Rapids,  and  Methow  Rapids. 

Work  at  Rocky  Reach  was  commenced  March  11.  This  involved  the  removal  from 
tlie  channel  of  several  submerged  rocks  and  a  part  of  a  reef  dangerous  to  steamboat 
navigation  at  low  water,  and  the  breaking  up  and  the  scattering  of  many  large 
bowlders  on  the  left  bank,  which  in  high  water  prevented  steamers  f^om  taking 
advantage  of  the  slower  current  found  there. 

Three  submerged  rocks  and  a  considerable  part  of  the  submerged  reef  were  removed 
from  the  low- water  channel.  The  reef  proved  to  be  much  more  extensive  than  earlier 
examinations  had  indicated.  It  was  quite  effectually  shattered  by  a  liberal  use  of 
^ant  powder  in  drill  holes  and  sack  shots.  Many  of  the  large  fragments  were 
removed  by  grappling  hooks  and  chain  slings,  aided  by  the  use  of  the  steamboat, 
and  some  of  the  reef  was  broken  into  small  fragments  and  scattered  by  the  powder. 
Twelve  holes,  having  an  average  depth  of  3  feet  7  inches,  were  drilled  in  tnis  reef, 
loaded  with  powder,  and  fired.    In  addition  to  this,  numerous  sack  shots  were  fired. 

Sixty  holes,  of  a  total  length  of  175  feet  8  inches,  were  drilled  in  bowlders  along 
the  shore  and  the  bowlders  blasted. 

The  amount  of  rock  removed  from  the  reef  and  shore  at  Rocky  Reach  is  estimated 
at  613  cubic  vards. 

When  work  at  Rocky  Reach  was  begun  the  water  was  about  3  feet  above  its  ordi- 
nary low- water  stage.  During  the  progress  of  the  work  it  rose  gradually.  Owing 
to  Uie  rising  water  the  work  at  this  place  was  necessarily  temporarily  abandoned  at 
the  close  of  March.  Work  at  this  place  can  only  be  advantageously  done  when  the 
iTvater  is  near  to  lowest. 

On  April  1  the  steamer  engaged  on  the  work  was  started  np  the  river.  Owing  to 
the  inefficient  speed  of  the  steamer  and  the  strong  currents  encountered,  which 
necessitated  a  resort  to  lining,  the  progress  was  slow.  The  journey  to  Methow 
Kapids  occapied  eight  days,  four  of  which  were  spent  in  getting  up  to  the  mouth  of 
the  Sntiat  Biver,  over  a  reach  where  swift  water  prevails. 
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The  improTemento  ooDtemplated  at  Methow  Rapids  inclade  the  remoTal  of  as  mndi 
as  possible  of  Islands  A  aiid  B  and  the  Poitit  t?,  at  and  near  th^  left  bank,  fiear  ll» 
head  of  the  rapids^  the  removal  of  bowlders  over  a  distance  of  800  feet  fh>m  tie 
right  bank  in  the  vicinity  of  Point  D,  near  the  foot  of  the  rapids,  and  the  grading  of 
a  trail  or  rnnway  at  the  same  place  for  the  use  of  steamboat  men  in  leading  forward 
their  assisting  lines  when  at  high  water  they  are  compelled  to  line  up  over  that  part 
of  the  rapids.  In  addition  to  the  work  of  rock  removal,  ringbolts  are  to  be  prlacea  in 
suitable  places  for  nse  when  lining  np  the  rapids.  .^w.-     : 

The  localities  named  are  shown  on  the  map  of  survey  made  last  winter  by  Mr.  C. 
F.  B.  Haskell,  assistant  engineer. 

At  Island  A  8  holes,  having  a  total  len^h  of  44  feet  6  inches,  were  drilled  and 
loaded,  and  182  cubic  yards  ot  rock  removed,  lowering  the  island  11  feet. 

At'  Island  B  34  holes;  having  a  total  lengtn  of  135  leet  5  inches,  were  drilled  aad 
loaded,  and  524  cubic  yards  of  rock  removed,  lowering  the  island  10  feet. 

Some  time  was  spent  at  these  islands  in  removing  the  broken  rock  into  deep  walff. 

At  Point  C,  locally  known  as  the  Fish  Trap,  work  was  commenced  on  tne  oolar 
end  and  continued  near  the  shore  as  the  water  roee;  103  holes,  having  a  total  lenj[fli 
of  575  feet,  were  drilled  and  loaded  in  the  ledge  rock  of  this  point,  and  1,13^  emio 
yards  removed.  In  addition  to  this,  about  300  cubic  yards  of  loose  bowlders,  which 
did  not  require  blastiuKt  were  removed. 

It  is  estimated  that  from  4  to  6  feet  depth  of  rocks  was  shattered  on  this  point, 
which,  owing  to  the  high  water  prevailing,  could  not  be  removed  at  the  time.  It  is 
quite  probable  that  some  of  this  .will  be  removed  to  deep  water  by  tfte  strong  car- 
rents  prevailing  at  high  water.  At  the  root  of  the  point  the  ridffe  of  Point  C  was 
lowered  7  feet.  At  the  outer  end  a  greater  abatement  was  made,  but  owing  to  high 
water  its  extent  could  not  be  ascertained. 

At  Island  B  and  Point  C  crevices  and  potholes  in  the  rock  were  loaded  and  ftrad. 
When  the  conditions  were  favorable  the  results  were  eminently  satisfactory,  and 
were  attained  at  a  much  less  cost  than  by  drilling. 

The  rising  waters  stopped  work  at  Point  C,  and  it  was  necessary  to  leave  this  in» 
Tery  unfinished  condition. 

On  May  14  work  on  the  left  bank  at  the  head  of  Methow  Rapids  was  closed  ai^ 
the  plant  removed  to  the  foot  of  the  rapids  oh  the  right  bank  below  Point  IT.  Here 
the  bank  of  the  river  for  a  length  of  800  to  900  feet  immediately  above  the  then  pra- 
vailing  water  line,  and  as  far  below  the  water  line  as  was  accessible,  was  clearea  of 
all  large  bowlders  and  the  surface  so  smoothed  down  that  steamers  conld  line  Up 
without  danger  of  contact  with  bowlders. 

A  trail,  or  runway  925  feet  long,  for  use  of  the  steamboat  men  in  carrying  linss 
ahead,  was  made  at  this  place. 

There  were  removed  from  the  beach  at  and  near  Point  D  271  bowlders,  most  of 
them  large,  aggregating  1,304  cubic  yards. 

In  addition  to  uie  work  of  rock  removal,  ringbolts  were  placed  at  the  Methow 
Rwpids  for  nse  in  lining  up  past  the  points  D  ana  C. 

The  work  having  been  completed  at  Methow  Rapids  to  the  extent  permitted  by  ths 
stage  of  the  water,  and  high  water  precluding  further  work,  the  work  waif  clbaed  oa 
June  12,  the  property  stored,  and  the  force  discharged. 

The  amount  oi  rock  removal  during  the  season's  work  sums  up  as  follows : 


Cable 

Rocky  Reach €13 

Methow  Rapids: 

Island  A 182 

Island  B fiM 

Point  C. 1,4W 

Point  D I,a04 

S,4I2 

Total 4,« 

The  project  of  improvement  includes  the  construction  of  a  boom  about  600  feel 
long,  made  of  square  timbers  of  short  sections,  to  be  placed  at  E&tiat  Ranids  lor  uae 
as  a  runway  for  steamboat  men  in  leading  lines  ahewd,  and  it  was  first  intended  to 
construct  this  before  closing  down  work  for  the  season.  As,  however,  the  booai 
would  not  be  reqniied  for  use  nntil  low  water,  late  in  the  ikll,  and  as  at  that  tins 
its  construction  could  be  made  to  better  advantage,  its  construction  was  deferrad 
until  the  resumption  of  work  next  season. 

In  its  present  condition  the  principal  obstructions  to  the  navigation  of  the  river 
are  at  Rocky  Reach,  Entiat  Rapids,  and  Methow  Rapids. 

At  Rocky  Reach  work  on  the  removal  of  the  submerxed  reef  should  be  continued. 
The  extent  of  this  work  can  not  be  estimated  until  after  a  further  examination  at 
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low  /water.    The  nftvigatiou  is  badly  impeded  here  at  low  water  by  this  submerged 


At  £ntiat  Rapids  uo  reasonable  expenditure  of  money  applied  to  rock  or  gravel 
removal  will  improve  it.  A  boom,  to  be  used  as  a  runway  for  use  in  leading  lines 
abeady  is  in  contemplation.  This  boom  is  required  only  at  low  water.  As  it  can  be 
most  economically  built  on  the  island  to  which  it  is  to  be  anchored,  and  as  that  island 
is  submerged  at  high  water,  ite  construction  is  preferably  deferred  until  the  abating 
ivatere  leave  the  island  uncovered. 

At  Methow  Rapids  the  ridge  extending  from  Point  C  calls  for  much  additional  work 
to  reduce  it  about  7  feet  below  the  present  level.  When  this  is  done  it  is  believed 
tliat  lining  will  not  have  to  be  resorted  to  at  any  stage. 

The  removal  of  the  rock  ridge  putting;  out  from  the  left  bank  opposite  the  Point  D 
is  Tvorthy  of  consideration.  The  top  ot  the  ridge  is  but  a  few  feet  submerged  at  high 
w^ater,  so  that  the  cross-sectional  area  at  high  water  is  but  little  increased  over  that  of 
loTV  ^water.  The  result  is  a  strongly  intensified  current  at  that  place  at  high  water. 
Tbe  removal  of  a  large  part  of  this  reef  will,  it  is  believed,  so  far  reduce  the  inten- 
sity of  the  current  as  to  do  away  with  the  need  of  lining  at  this  place. 

An  approximate  estimate  of  the  quantity  of  rock  to  be  removea  from  this  ledge  is 
12,000  cubic  yards. 

Very  respectfully,  your  obedient  servaUt, 

Phillip  G.  Eastwick,  ABsiiiant  Engineer^ 
Capt«  T.  W.  Stmons, 

CinrpB  dtf  Engineers,  U,  S.  A, 


COMMERCIAL  STATISTICS. 

Tfae  following  information  relative  to  the  commerce  of  this  portion  of  the  upper 
Columbia  River  for  the  fiscal  year  ending  June  30,  1895,  was  furnished  by  Mr.  C.  F. 
B.  Haskell,  late  assistant  engineer  in  local  charge  of  works: 

One  steamboat,  the  Citjf  of  Elleneburg,  connects  with  the  Great  Northern  Railway 
at  VTenatchee,  and  runs  to  Virginia  City,  near  the  mouth  of  Okanogan  River,  64^ 
miles,  making  two  round  trips  each  week.  Nature  of  oarffo  carried  on  upper-river 
tripe,  general  merchandise;  nature  of  cargo  carried  on  down-river  trips,  ore  and 
Cprain. 

Aveia^  anoont  of  freight  carried  on  round  trip tons. .  80 

Total  junount  of  freight  carried  by  steamer  during  year do ... .        6, 000 

Batknated  valne  of  same $180,000 

Total  number  of  passengers  carried  during  year 1,350 

Extensive  gold  and  silver  mining  on  Squaw  and  State  creeks  has  been  undertaken 
since  date  of  last  report.  The  results  so  far  are  promisipg.  The  former  creek  is  a 
tributary  of  the  Methow  River,  and  the  latter  rises  on  the  western  slope  of  the 
divide  separating  the  Methow  and  Skagit  rivers. 


T  T  24. 

IMPROVEMENT  OF  WILLAPA  RIVER  AND  HARBOR,  WASHINGTON. 

The  first  appropriation  for  tbis  work  was  made  in  the  river  and  har- 
bor act  approved  July  13, 1892. 

Description  of  original  conditi^m. — Willapa  Harbor,  formerly  known 
as  Shoalwater  Bay,  connects  with  the  Pacific  Ocean  28  miles  to  the 
north  of  the  entrance  to  the  Golambia  Biver.  The  only  portion  of  the 
harbor  to  which  any  consideration  in  the  way  of  improvement  has  been 
given  is  that  in  the  vicinity  of  South  Bend,  the  principal  city  of  the 
harbor,  and  the  terminus  of  the  railroad  from  the  main  line  of  the 
Northern  Pacific  at  Ghehalis. 

South  Bend  is  situated  very  near  the  month  of  the  Willapa  Biver. 
Just  at  the  upper  limits  of  the  town  the  river  divides  itself  into  a  main 
channel,  and  a  secondary  channel ;  the  latter  known  as  Mailboat  Slough. 
This  division  of  the  waters  caused  bars  to  form  in  the  main  channel  at 
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both  the  upper  and  lower  ends  of  the  slough.  There  were  also  several 
bars  in  the  river  proper  between  South  Bend  and  Willapa  City. 

Plan  of  improvement. — The  plan  of  improvement  adopted  consists  ia 
building  a  dike  of  piles^  brush,  and  stone  across  the  head  of  Maiiboat 
Slough,  in  order  to  concentrate  the  ebbing  and  flooding  currents  mto 
the  main  channel,  and  thereby  produce  as  great  a  scour  as  possible  on 
the  shoals  at  the  head  and  foot  of  the  slough.  Also  to  dredge  a  chan- 
nel 100  feet  wide  and  8  feet  deep  at  low  water  through  the  reef  just 
below  Willapa  City,  and  to  close  lx)uderback  Slough  with  a  pile,  brush, 
and  stone  dike  with  the  object  of  compelling  the  currents  to  scour  a 
channel  through  the  bar  in  the  river  at  its  lower  end.  The  estimated 
cost  of  the  work  is  831,350. 

The  project  of  August  29, 1894,  approved  by  the  Chief  of  Engineers, 
also  provides  for  cutting  a  channel  through  the  logjam  of  North  Biver, 
a  tributary  of  Willapa  Harbor. 

APPROPRIATIONS. 

Act  of— 

July  13,1892 $18,000 

August  17, 1894 13,350 

Total 31,350 

The  language  of  the  act  of  August  17, 1894,  in  making  this  appropri- 
ation, is  as  follows: 

Improving  Willapa  River  and  Harbor,  Washington:  For  completion,  thirteen 
thousand  three  hundred  and  fifty  dollars:  Provided^  That  in  the  discretion  of  the 
Secretary  of  War  two  thousand  five  hundred  dollars  of  the  amount  appropriated 
hereby  for  said  river  and  harbor  may  be  used  in  removing  obstructions  in  North  River 

Amount  expended  to  June  30y  1894. — The  amount  expended  to  June 
30, 1894,  was  $17,501.38,  of  which  $6,318.73  was  expended  in  building 
the  Maiiboat  Slough  Dikes,  and  $11,182.65  in  the  work  of  excavating  the 
shoal  bar  below  Willapa  City. 

Results  obtained  to  June  30y  1894. — The  Maiiboat  iSlough  Dikes  had 
been  completed  at  the  close  of  the  last  fiscal  year,  and  a  channel  was 
completed  through  the  Willapa  City  Shoal.  This  channel  was  not 
completed  to  the  full  wi^th  called  for  by  the  project,  owing  to  the  lack 
of  funds. 

The  building  of  the  Maiiboat  Slough  dikes  compelled  a  much  stronger 
current  in  the  main  river  along  the  South  Bend  water  front  and  a  deep- 
ening of  the  water  over  the  bar  at  the  lower  end  of  the  slough. 

Soundings  taken  when  the  dike  was  completed  show  a  deepening  of 
the  water  over  this  bar,  already  brought  about  by  the  action  of  the 
dike,  and  a  marked  widening  of  the  deep  channel  across  it. 

Amount  expended  during  fiscal  year  ending  June  30y  1895.— The  amount 
of  money  expended  during  the  fiscal  year  ending  June  30, 1895,  was 
$3,168.56.  Of  this  amount  $3,081.51  was  expended  on  improving 
Willapa  River,  and  $87.05  on  the  improvement  of  the  North  River. 

Besults  obtained  during  the  fiscal  year  ending  June  30, 1895. — ^The  dike 
work  in  the  harbor  and  river  was  completed,  and  the  work  of  dredging 
through  the  shoal  just  below  Willapa  City  was  in  progress  at  the  close 
of  the  fiscal  year. 

No  survey  has  yet  been  made  to  determine  the  effect  of  the  Louder- 
back  Slough  Dike. 

The  work  of  removing  the  log  jam  in  North  River  was  also  under 
way  at  the  close  of  the  fiscal  year,  and  it  is  expected  that  it  will  be 
finished  in  July,  as  far  as  practicable,  until  the  fall  freshets  come  to  help 
the  debris  along  on  its  way  to  the  sea. 
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Fo  survey  has  been  made  to  determine  accurately  the  deepening  of  * 
channel  at  South  Bend,  but,  from  general  repnte,  it  may  be  stated  > 
it  tbe  work  done  has  been  successful  in  materially  benefiting  the ' 
mnel. 

[t  having  been  decided  to  attempt  to  do  the  North  River  work  by* 
itracty  specifications  were  prepared  and  the  work  was  advertised i 
leember  4,  1894.    Bids  were  opened  December  15, 1894. 
Die  following  is  an  abstract  of  the  bids  received: 


1 

Making  channel— 

Name  and  addreas  of  bidder. 

1                                                                                         « 

1 

100  feet 
wide. 

60  feet 
wide. 

TotaL'  ' 

1 

.    MarsbaU  C.  Rodder  and  Isaac  M.  Eelley,  South  Bend,  Waah 

$2,176 

$2. 175> 

5    &eo.  T.  Hitchcock,  Portland,  Ores 

$1,M0 

l.MV 

r- 

For  reasons  stated  in  my  letter  of  December  17, 1894,^  the  bid  e£ 
leor^e  T.  Hitchcock  was  rejected  and  the  contract  awardetl  to  Bud- , 
et&  Kelley. 

The  contractors  commenced  operations  about  April  1, 1895,  and  tbe 
rork  ^was  in  progress  at  the  close  of  the  fiscal  year. 

Under  date  of  December  10, 1894,  the  work  of  dike  building  and 
■epair,  and  dredging  in  TVillapa  Harbor  and  River,  was  advertised. 
n»e  bids  were  opened  January  12, 1895,  and  the  following  is  an  abstract 
»f  those  received : 


So. 


u 
a 


and  address  of  ,  i*^ 
bidder.  |^ 


Chaa.  P.  Church,  Port- 
Istnd,  Ureg 

Janiea  Francis  Case, 
Portland,  Oreg 

Cbaa.  L.  Stanley, Wm. 
B.  Mnrdock,  and 
TVyiiam  R.  Oraj, 
Sooth  Bend,  Wash.. 

Marshall  C.  Rudder, 
South  Bend,  Wash.. 

Chaa.  O.  Rude,  South 
Bend.  Wash 

Chaa.  Ewing,  Port- 
land, Ores;. 

Cameron  &  Kobertson, 
Portland,  Oreg. 


1^ 


Ctt. 


Anthony  A.  Wierley, 
South  Bend,  Wash. 

Dickinson  St.  Co.,  Ta- 
coma,  Waah 
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3.00 
3.50 
2.45 
2.48 
2."  35 
2.25 
2.35 
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3i 
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60 

115 
70 
60 
65 
75 
60 
60 


H 

a  o 

52 


Cts. 


12.06 
3.00 

3.50 
2.74 
2.74 


4.44 

3.35 


Totol. 


Dike 
building. 


$2,483.00 

3,702.60 
3,567.00 
2,500.00 
2,665.50 
2.732.50 
2,430.00 
2.447.50 


Dredg. 
ing. 


12, 360.00 
2,472.00 

2.800.00 
2, 192. 00 
2, 102. 00 


3, 552. 00 
2.680.00 


The  contract  for  the  dredging  was  awarded  to  Charles  O.  Bnde,  of 
South  Bend,  and  for  the  dike  building  to  Dickinson  &  Co.,  of  Tacomay. 
Wash. 

The  work  of  dredging  was  not  commenced  until  June,  1895.  Opera* 
tions  connected  therewith  were  under  way  at  the  close  of  the  fiscal 
year. 

Operations  in  repairing  the  Mailboat  Slough  dikes  and  building  the 
Louderback  Slough  Dike  were  commenced  April  1,  and  the  work  waa 
completed  May  31, 1895. 
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The  work  was  ander  ^he  personal  charge  of  Mr.  John  Zug,  whose 
report  as  lo  details  is  herewith.  . 

Recommendations  and  remarks. — The  money  appropriated  will  falijr 
complete  thib  work  called  for  by  the  project,  as  well  as  make  the  r^oi- 
site  channel  through  the  North  River  jam. 

Bdch  being  the  case,  no  further  estimate  is  submitted. 

Future  operations. — Work  will  continue  until  all  that  which  iscajH 
for  by  the  project  is  completed. 

Money  statement 

Jnly  1, 1894,  balance  nnexpended $4A62. 

Amouut  appropriated  by  act  of  August  17,  1894 13,350.00 

13,m62 
Jane  30, 1895,  amonnt  expended  daring  fiscal  year 3,lfiS56 

Jaly  1, 1895,  balance  anexpended 10,6Ml06 

July  1,1895,  outstanding  liabilities $1,000.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 2, 175. 00 

3,moo 

July  1,  1895,  balance  arailable *. 7,60.06 


Ve 


hi 


REPORT  OF  MR.  JOHN  ZUG,   INSPECTOR. 

WiLLAPA,  WasK,  June  7, 189$, 

Captain:  I  have  the  honor  to  submit  the  following  report  On  the  improvement  o' 
Willapa  River  and  Harbor,  Washington,  for  the  fiscal  year  ending  June  99, 1896: 

Under  your  instructions  I  assumed  local  charge  of  these  works  April  1, 1895. 
^  Messrs.  Dickinson  &.  Co.,  the  contractors  for  the  construction  of  the  dike  cloall^^ 
Londerback  Slough  and  the  repair  of  the  dikes  at  the  head  of  Matlboat  Slough, i»"^ 
let  the  work  in  part  to  W.  R.  Gray  and  in  part  to  C.  O.  Rude.  The  constmcti^^ 
was  carried  on  under  the  personal  superintendence  and  inspection  of  myself  at  ^-^ 
times. 

^    Lauderbaek  Slough  Dike. — The  construction  of  this  work  was  begun  April  8, 
and  carried  on  with  little  interruption  until  May  30,  when  it  was  completed, 
dike  was  located  about  20  feet  above  the  mouth  of  the  slough.    The  depth  i>f 
water  along  the  site  of  the  work  is  about  8  feet  at  mean  lower  low  water,  exee 
near  the  banks,  where  the  water  is  shallower.    The  piles  for  this  dike  were  driv 
from  12  to  20  feet  deep  in  the  ffround,  according  to  depth  of  water  and  character 
the  bottom,  which  is  composed  for  the  most  part  of  mud  and  sand.    The  ends  of 
dike  were  carried  well  up  on  the  banks,  the  piles  being  driven  at  high  tide, 
provide  passage  for  such  boats  as  have  occasion  to  go  in  and  out  of  the  slough, 
opening  30  feet  wide  was  left  in  the  dike.    A  mattress  sill  was  constructed  aa 
this  opening  of  brush  fascines  woven  together,  both  parallel  with  and  at  ri| 
angles  to  the  line  of  the  dike  and  covered  with  stone.    The  surface  of  this  sill 
feet  below  the  plane  of  mean  lower  low  water.    At  either  end  of  the  opening  d 
phins  were  provided,  consisting  of  six  piles  driven  round  a  center  pile,  6  feet  a 
m  such  a  way  as  to  form  a  hexaffon  at  the  base. 

These  piles  were  driven  20  feet  into  the  ground,  cut  off  at  a  uniform  height  of 
feet  above  mean  lower  low  water,  and  drawn  together  and  fastened  with  two  w 
of  half  inch  wrought-iron  chain. 

The  total  length  of  the  dike,  inclading  the  30-foot  opening,  is  228  feet    Thi 
are  in  all  84  piles,  including  the  two  dolphins  of  7  piles  each  and  4  ffuide  piles 
the  construction  of  the  mattress  sill.    The  opening  was  located  a  little  to  the  i 
of  the  middle  of  the  dike,  that  section  of  the  dike  north  of  the  opening  bein^ 
feet  long  and  the  south  section  78  fbet  long.    The  top  of  the  dike  is  10  feet  a 
mean  lower  low  water,  which  is  the  general  elevation  of  the  banks  at  either  end,  ^— . 

The  entire  work  is  provided  with  a  brush  mattress,  varying  ftom  2  to  3^  fe^^*»" 
thickness,  according  to  depth  of  water.     This  mattress  is  26  feet  wide,  exteo^B  lOg 
10  feet  on  either  side  of  the  dike,  and  consists  of  three  to  ftve  tiers  of  brush  {uc^^m^DM 
laid  crosswise  and  woven  together  in  both  directions  with  No.  12  annealed    "m-tod 
wire.    It  is  weighted  and  held  in  place  by  a  liberal  covering  of  stone. 


(! 
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like  ia  'BiMd  thronffhont  vith  3  by  8  incli  timbers,  there  beine  seyen  strips 
I  «B  eiilier  side  In  we  north  section  and  six  strips  on  either  side  in  the  sonth 
of  tUd  dike.  This  timberwork  extends  f^om  the  level  of  low  water  to  the 
the  dike.  The  ontside  of  the  dike  is  provided  with  a  double  wale,  bolted  to 
fee  and  fastened  to  the  inside  timbers  also*  Each  bent  of  the  structure  has 
>y  8  inch  cross  braces  spiked  vertically  to  the  piles,  with  three  8-inch  boat 
n  either  end. 

ipaoe  between  the  two  rows  of  piles  is  ^lled  with  brush  fascines,  which  are 
id  thoroughly.  This  filling  extends  to  the  top  of  the  dike.  The  brush  used 
\  purpose  consists  mostly  of  sptuce  limbs,  which  make  a  heavy  and  sdlid 

anks  at  either  end  of  the  dike  have  been  covered  with  brush  mattresses  well 
md  held  in  place  by  stakes  driven  into  the  ground.  This  shore  protection 
I  about  10  feet  ft^m  the  dike  on  the  inside,  and  on  the  outside  has  been  car- 
1 35  feet  to  guard  against  washing  and  undermininjpr.  The  bank  has  been 
sufficiently  to  make  an  even  ana  regular  slope.  The  shore  protection  is 
i  with  stone  to  a  depth  of  about  12  inches. 

all,  shallow  slon^h  enters  Louderback  Sloutfh  on  the  sonth  side,  just  above 
i  ox  the  dike,  which  closes  it  entirely.  At  this  point  the  mattress  and  shore 
ion  have  been  made  thicker  and  thoroughly  weighted,  and  it  is  believed  that 
HI  slough  will  gradually  fill  up. 

iMt  Slough  dil^es.— These  works  consist  of  one  large  dike  and  three  smaller 
rhieh  were  constructed  in  1893.  The  main  dike  closes  Mailbost  Slough 
and  the  smaller  dikes  close  three  small  branches  of  the  same  slough.  At  the 
>rk  was  resumed  on  this  harbor  these  dikes  were  in  generally  good  condi- 
rhe  filling  in  all  of  them  had  settled  from  2  to  6  feet,  and  a  number  of  the 

had  been  damaged  or  broken  by  large  snags  and  drift  lodging  upon  the 
hi|;h  water. 

issing  or  broken  timbers  have  been  replaced,  the  filling  in  the  main  dike  has 
ought  up  to  a  height  of  4  feet  above  mean  lower  low  water^  and  that  in  the 
dikes  has  been  brought  to  about  the  general  level  of  the  surrounding  tide 
r  6  to  8  feet  above  mean  lower  low  water.  All  of  these  dikes  are  now  in 
;hly  good  repair. 

yo,  J,  WUlapa  Biver, — The  removal  of  this  shoal,  which  was  besun  in  1893, 
i  quite  completed  at  that  time,  owing  to  the  exhaustion  of  available  fUnds. 
upletion  of  the  work  is  now  under  contract  with  Charles  O.  Rude,  but  actual 
ms  have  not  yet  commenced.  The  same  method  of  removal  will  be  pursued 
re,  and  very  probably  the  same  plant  and  apparatus  will  be  used.  The 
1,  which  is  composed  for  the  most  part  of  hard  clay,  will  be  blasted  loose 
K  1  dynamite  (60  per  cent  nitro-glycerin)  and  afterwards  dredged  by  means 
n-shell  apparatus,  loaded  on  scows,  and  deposited  well  ontside  of  the  channel 
I  shallow  water.  As  there  are  but  775  cubic  yards  of  material  to  be  removed, 
bable  the  work  will  be  completed  within  two  or  three  months. 
)  made  a  careful  survey  uf  this  shoal  to  determine  the  actual  amount  of  mate- 
remaining  within  the  limits  of  the  channel. 

inrvev  develops  the  fact  that  much  of  the  material  along  the  north  edge  of 
nnel  has  scoured  out,  while  the  channel  on  the  south  side  nas  filled  in  consid- 
vith  sand  and  mnd.  At  the  time  work  was  suspended  in  August,  1893,  all  of 
erial  within  the  channel  limits  had  been  thoroughly  broken  np  by  blasting. 
DDaining  idong  the  north  edge  of  the  channel,  however,  was  not  ail  removea. 
^  300  feet  above  the  upper  end  of  the  shoal  the  river  is  very  narrow  and  deep, 
ming  a  curve  at  the  upi>er  end  of  the  shoal,  the  natural  channel  is  thrown  by 
e  of  the  current  to  the  north.  This  is  rendered  apparent  also  by  the  erosion 
iver  bank  on  the  north  side.  The  eddy  formed  here  accounts  in  part  for  the 
lation  of  material  on  the  south  side.  It  is  also  partly  due  to  the  fact  that 
erial  along  the  sonth  bank  is  soft  and  shifts  gradually  farther  into  the  river, 
there  is  no  current  to  spealr  ef  on  that  side  it  remains  there.  I  therefore 
end  that  the  channel  lines  as  established  be  shifted  northward  30  feet.  If 
lone  the  quantity  of  material  to  be  removed  to  secure  a  channel  100  feet  wide 
considerably  lessened,  and  a  permanent  channel  will  be  secured. 
ml  of  North  Biver  Jam, — ^This  work  was  begun  April  15, 1895,  and  at  this  date 
le  more  than  half  done.  The  snags,  trees,  and  misoellaneons  drift,  oompos- 
I  iam,  form  a  more  ofHnpact  mass  in  some  places  than  in  others.    Many  of  the 

loose,  but  are  so  hemmed  in  by  the  surrounding  mass  as  to  preclude  their 
I  until  the  mass  is  broken  np. 

lethod  of  removing  the  more  troublesome  snags  is  as  follows : 
e  cable  is  made  fast  to  the  snag  to  be  removed,  and  is  passed  through  a  block 
1  to  some  fixed  object  on  the  bank.    It  passes  back,  then  through  another 
1  the  snag  itself,  and  thence  to  the  drum  of  a  hoisting  engine  of  about  10- 
wer.    The  snag  is  thus  hauled  out  into  the  open  river  and  allowed  to  fioat 
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Away,  or  in  hauled  up  on  the  jam  outside  the  limits  of  the  channel.  It  freoneDtlj 
happens  that  when  one  of  these  heavy  stumps  is  removed  a  large  part  of  tne  siir- 
Toundinff  mass  is  set  free,  and  the  logs  readily  tloat  away.  Such  snags  as  the  engine 
can  not  nandle  are  hroken  up  with  dynamite.  The  greater  portion  of  the  material 
thus  far  removed  has  heen  allowed  to  float  down  the  river,  along  which  it  is  veil 
scattered.  It  is  not  likely  that  any  great  amount  of  it  will  pass  out  of  the  zirer 
before  the  fall  freshets  occur. 

The  contractors  for  this  work  have  secured  a  subsidy  of  about  half  a  million  feet 
of  logs,  which  are  worth  at  current  rates  $2.2.50.  As  this  will  constitute  their  pnfit 
on  the  contract,  it  is  obvious  that  they  will  be  interested  in  keeping  this  chaooel 
open,  when  it  has  once  been  made,  at  least  until  they  can  market  their  logs.  It  ii 
probable  also  that  loggers  and  settlers  will  voluntarily  do  much  toward  keeping  the 
river  clear  of  obstructions,  as  thev  can  not  otherwise  get  their  timber  to  the  mill. 
However,  if  it  is  possible,  it  would  be  wise,  I  think,  to  increase  the  width  of  tiiis 
•channel  to  100  feet,  as  originally  planned.  Such  a  channel  would  be  leas  likelv  to 
^become  jammed  again,  and  would  provide  more  ample  accommodation  and  aid  to 
navigation. 

Materiah  used  and  money  expended, 

1.  Construction  of  Loudorback  Slough  Dike : 

2,832  linear  feet  piling,  at  8i  cento $2ia72 

327.21  cords  brush,  at  $2.35 768.95 

243.80  tons  stone,  at  60  cents 14a28 

6,944  feet,  B.  M.,  lumber,  at  $11 7a38 

800  pounds  annealed  iron  wire  at,  3^  cents 2&00 

400  pounds  spikes,  at  3i  cents 18.  o6 

66  bolts  complete,  at  18  cents IL  88 

Total  cost  of  dike 1,283.21 

2.  Repair  of  Mailboat  Slough  dikes : 

107.53  cords  brush  fascines,  at  $2.35 252.69 

102.05  tons  stone,  at  60  cents 61.23 

3,596  feet.  B.  M.,  lumber,  at  $11 28.55 

400  pounds  spikes,  at  3i  cents 13. 00 

70  linear  feet  piling,  at  8i  cents 5. 95 

lObolto  complete,  at  18  cente 1.80 

Total  cost  of  repairs 363.22 

Very  respectfully,  your  obedient  servant, 

John  Zuo,  Inepeeter. 
Capt.  Thomas  W.  Symons, 

Carps  of  Engineers  U.  S,  J. 


commercial  statistics. 

Wiiiapa  Harbor  is  in  the  collection  district  of  Paget  Sound.  South  Bend  is  the 
subport  of  entry.    The  nearest  light-house  is  on  Toke  Point,  at  the  north  side  of 

the  entrance. 

The  following  returns  relative  to  the  commerce  of  Willapa  Harbor  and  River,  are 
furnished  by  Deputy  Collector  A.  J.  Ferrandini,  of  the  subport  of  South  Bend;  they 
are  for  the  hscal  year  ending  June  30,  1895: 

Arrivals  and  d^artures  of  vessels. 

The  number  of  vessels  arriving  in  Willapa  Harbor  during  the  year  was  216;  the 
number  departing  was  216.    Of  this  number,  150  were  steam  vessek  and  66  were 

vessels. 
Total  aggregate  tonnage,  arrivals  and  departures,  39,023. 
The  maximum  draft  of  loaded  vessels  was  20  feet. 
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ExpiyrU  and  %mport%» 


Articles. 


KXPOBT8. 

lAVil»er  C23, 000,000  ft.,  B.  M. ) . . 

Salmon  <fresh) 

Sdkaon  <cimo«) 

Sahnon  <bbls) 

ClHiia 

Onter* 

SUneles 

Hcmuxsk.  extract  (205  bbla.) . . 

OrmnberrieB 

SfTuce  stave  bolts 

Total 


Quantity. 

-Value. 

Tons. 

"^X 

$207,000 
3,000 

850 

97,000 

10 

800 

125 

2,500 

3.000 

90.000 

2,700 

40.500 

23.7 

2,770 

100 

15.000 

3,500 

17,000 

50.383.7 

475,570  1 

Articles. 


IMPOSTS. 

Coal 

General  merchandise 

Agricultural  implements 

ToUl 


Quantity. 


5.475 


VahM. 


T(m$. 

300 

$1,6W 

5,000 

22»,W» 

175 

3,  sot 

230. out 


SUMMARY. 


Tstal  exports . 
Tatal  imports. 


Estimatet) 
value. 


$475, 570 
230,000 


One  more  shinglo  mill  has  been  established  on  the  harbor  since  date  of  last  report, 

Ko  vessels  have  been  bnilt  during  the  year. 

The  following-named  steamers  ply  between  points  on  Willapa  River  and  Harbor; 
Eiffar,  Citif  of  Astoria,  RestleaSf  and  Favorite;  the  amount  of  freight  handle4  by  samo 
hm  not  been  ascertained. 


T  T  15. 
ntPROVEMENT  OF  GRAYS  HARBOR  AND  CHEHALIS  RIVER,  WASHINGTON. 

Tbe  first  appropriation  for  this  work  was  made  in  the  river  and  bar- 
ter act  approved  July  13, 1892. 

I}€seription  of  original  condition. — The  Chehalis  River  is  the  principal 
tributary  of  Grays  Harbor.  From  the  town  of  Montesano  to  the  bay 
the  river  has  generally  sufficient  water  to  enable  coasting  vessels  to 
reach  Montesano,  bat  there  are  four  shoals  which  seriously  incommode 
navigation.  At  the  head  of  Grays  Harbor  the  waters  divide  into  two 
channels,  one  running  down  the  north,  and  the  other  down  the  south 
side  of  the  bay.  There  is  also  a  middle  channel  connecting  the  north 
and  south  channels.  In  consequence  of  the  division  of  the  waters, 
shoals  exist  near  the  head  of  the  bay,  seriously  incommoding  and 
limiting  navigation. 

Flan  of  improvement — The  plan  of  improvement  adopted  is  to  remove 
the  shoals  from  the  river,  so  as  to  give  a  depth  of  16  feet  at  half  tide, 
by  dredging  and  closing  side  sloughs  and  channels,  and  in  the  bay  to 
build  dikes  of  piles,  brush,  and  stone  to  partially  close  the  south  chan- 
nel^  leaving  a  passageway  1,000  feet  wide  and  about  8  feet  deep,  and 
wholly  close  the  middle  channel  with  the  object  of  compelling  more  of 
the  ebbing  and  flooding  waters  to  flow  through  the  north  channel  and 
scour  away  the  existing  bar. 

The  estimated  cost  of  the  work  proposed  is  $150,000. 

APPROPRIATIONS. 

Act  of— 

JnlylS,  18d2 $50,000 

August  17,  1894 25,000 

Total 75,000 
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Amount  expended  to  Jun0 30^1894, --The  amoantexx>ended  toJnneM^ 
1894,  was  $49,674.91. 

Results  obtained  to  June  30yl894. — The  plat  in  my  last  annual  report 
shows  the  location  of  the  dikes  built  for  the  improvement  of  Gnjs 
Harbor,  as  they  were  actually  constructed.  The  upper  dike,  from  the 
south  shore  of  the  bay  to  Bennies  IsliEkud,  wais*  completed  and  the  dike 
crossing  the  middle  channel  was  partially  completed.  In  tliis  dtkaAll 
the  piles  were  driven,  the  mattress  laid,  and  brush  and  stone  adMiti 
sufficient  quantities  to  bring  the  mads  up  to  a  low- water  level,  ai^in 
some  places,  above. 

Work  ceased  January  19, 1894,  funds  being  exhausted.  Just  Mre 
the  completion  of  the  work  a  survey  was  made.  The  results  of  ihe 
completed  work  are  very  gratifying,  as  the  water  has  deepened  fiillj  2 
feet  over  Cow  Point  Bar,  near  the  head  of  Bennies  Island,  and  be 
channels  across  the  bar  below  Hoquiam  have  been  readjusted  and  deep- 
ened materially. 

Amount  expended  during  fiscal  year  ending  June  30y  1895. — ^The  anunint 
expended  during  the  fiscal  year  ending  June  30, 1895,  was  $1017.88. 

Results  obtained  during  the  fiscal  year  ending  June  30y  1895. — ^The  ti^k 
heretofore  done  in  dike  building  in  the  bay  continues  to  show  beDefldal 
results  in  a  greater  depth  on  the  bars  in  the  north  channel.  It  is 
judged,  however,  that  the  looser  material  of  the  bars  has  been  removed 
by  the  action  of  the  currents,  and  that  the  bottom  now  uncovered  on 
the  bars,  being  of  less  yielding  material,  will  be  but  little  affected  by 
those  currents,  and  will  have  to  be  dredged  in  order  to  obtain  a  greiter 
depth  of  channel.  The  channels  which,  before  improvement,  carried  a 
ruling  depth  of  from  5  to  6  feet  have, been  increaised  by  the  strooger 
currents  induced  by  the  dikes  to  a  depth  of  from  8  to  11  feet.  A  gni^ 
depth,  it  is  believed,  can  be  maintained  by  the  existing  works  afterthe 
harder  material  of  the  bars  has  been  removed  by  dredging. 

The  construction  of  the  dike  closing  the  middle  channel  hijd  inAiiM 
a  deflection  of  that  channel  across  the  bar  separating  it  from  th4  iMfA 
channel.  This  threatened  to  t^nnul  the  effects  desired  to  be  oMaloed 
by  the  closing  of  the  middle  channel.  The  construction  6f  thie  Hit- 
tress  sill,  extending  from  the  end  of  the  middle  channel  dike  exteld- 
ing  across  the  bar  to  the  north  channel,  has  effectually  stopped  fr^ 
erosion  on  that  bar. 

The  effect  of  the  dikes  constructed  this  seatson  on  the  bars  in  fl)6 
Ghehalis  Biver  below  Montesano  is  not  yet  apparent.  It  is  beliti^ 
that  the  deei>ening  of  the  channels  through  them  will  hlAve  to  M  lussii^ 
by  dredging  and  snag  removal. 

R^Mrt  of  operations. — Under  date  of  September  20,  1894,  the  #r^ 
of  improving  Grays  Harbor  and  Ohehalis  Biver  was  advertis^.  Kd8 
were  opened  October  22, 1894,  and  the  following  is  the  abstract  of  tbfise 
received : 


Ka 


If  Mne  and  addreaa  of  bidder. 


Cameron  A.  Robertson,  Portland, 
Oreg 

aniel  Kern,  Portland,  0r«£. 
ckinaon  &  Co.,  Taeooia,  Waah. . 
Pacific  Dredging   Co.,   Tacoma, 

Waah 

KiDg  &  Marrinan,  SeatUe,  WaaYi. 
King  Sl  KittoDger,  Tacoma.'Waali 


Ot». 

8  $12.00 

10  I  12.00 

8|   11.00 


13.00 


iSs 
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;of  the  Pacific  Dredging  Company  was  rejected  because  of  its 
«n6J3S  in  essential  particulars,  and  the  contract  awarded  to 
1  &  Co.,  of  Tacoma. 

rk  to  be  done  consisted  in  making  all  necessary  repairs  and 
to  the  dikes  already  built;  in  completing  the  dike  across  the 
annei  of  Grays  Harbor;  in  laying  a  protecting  brush  mattress 
\  the  mud  flats  to  the  north  of  the  middle  channel  dike,  and 
icting  four  small  dikes  in  the  Chehalis  Kiver  at  Bents  Island, 
Qgb,  and  Higgings  Island. 

bual  work  was  commenced  November  21, 1894,  the  first  work 
^n  being  the  construction  of  the  protecting  sill  to  the  north 
ddle  channel  dike.  The  work  of  completing  the  middle  chan- 
was  also  undertaken  and  pushed  rapidly,  and  was  almost 
1  when  a  heavy  storm  in  January  seriously  injured  it,  carry- 
'  32  piles  and  about  100  cords  of  brush  filling.  This  was 
and  the  work  nearly  completed  when  in  March  another  acci- 
pened,  carrying  away  a  number  of  piles  in  three  places  from 
This  was  repaired  and  the  dike  in  the  weak  places  strength- 
x)nnecting  the  two  upright  piles  and  the  two  inclined  brace 
idditional  timber  cross-ties,  6  by  12  inches,  double  bolted  on  at 
:  level.  The  filling  of  brush  was  left  out  above  low  water  for 
n  the  deepest  part  of  the  old  channel  in  order  to  somewhat 
le  pressure.  It  is  hoped  that  the  structure  will  stand  long 
3  cause  an  accumulation  of  sand  in  the  channel,  which  will 
le  complete  filling  of  the  dike.  For  further  details  of  opera- 
Mrence  is  made  to  the  report  of  Mr.  J.  M.  Clapp,  assistant 
herewith. 

tendations  and  remarks. — The  original  plan  for  the  improve- 
S^rays  Harbor  and  Chehalis  Biver  contemplated  three  things: 

•nstraction  of  diken  in  the  npper  end  of  the  harbor  proper,  intended  to 

)  a  greater  flow  of  water  in  the  north  channel ; 

instruction  of  several  small  dikes  in  ^he  river  below  Montesano,  shutting 

ughs,  and  contracting  the  width  so  as  to  concentrate  the  flow  over  the 

rs;  and 

dge  a  channel  through  the  existing  bars  to  a  depth  of  16  feet  at  half  tide. 

and  2  have  been  nearly  completed;  they  will  be  fully  com- 
thln  the  next  month,  and  any  further  money  which  may  be 
kted  will  be  available  for  dredging  the  shoals  of  the  Chehalis 
t  is  deemed  proper  to  invite  attention  to  the  fact  that  when 
ct  was  formulated  in  1890-91  there  was  no  railroad  in  opera- 
rays  Harbor.  Since  then  the  Northern  Pacific  has  opened  its 
ne  going  down  the  Chehalis  Biver  through  Montesano  to 
1  on  the  north  shore  and  Ocosta  on  the  south  shore  of  the  bay. 
truction  and  operation  of  this  railroad  materially  decreases 
able  importance  of  the  Chehalis  Biver,  and  it  is  questionable 
there  is  at  the  present  time  any  real  necessity  for  opening  up 
r  to  coasting  vessels  as  far  as  Montesano,  dredging  through 
3.  Becent  work  done  on  the  river  in  removing  snags  indicates 
e,  or  all,  of  the  shoals  consist  largely  of  snags,  tiees,  brush, 
bedded  in  refractory  clay  and  sand,  etc.,  which  will  be  difficult 
3.  In  the  years  that  have  elapsed  since  the  examination  and 
ere  made  these  shoals  have  changed  somewhat  also.  It  is 
that  the  cost  of  excavating  the  projected  channel  through  the 
the  Chehalis  Biver  will  be  much  more  than  originally  esti- 
account  of  the  conditions  above  stated.  It  is  believed  that 
well  to  reepusider  th^at  feature  of  the  prqject  wbich  looks  to 


V 
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dredgiug  a  cbaimel  tbrougli  the  shoals  of  the  Ghehalis  Biver  to  gi^ 
coasting  vessels  access  to  Moutesano.    It  is  far  more  desirable 
improve  the  entrance  to  the  bay  than  to  thus  improve  the  Cbehalii 
Biver. 

In  view  of  the  above  I  refrain  from  making  an  estimate  of  the  amount 
which  can  be  profitably  expended  upon  the  project  during  the  nextj 
fiscial  year. 

Future  operations, — The  operations  of  the  immediate  futore  will  con- 
sist in  completing  the  small  Ghehalis  Kiver  dikes  and  in  repairing  th( 
'Grays  Harbor  dikes  where  necessary.    The  mattress  sill  in  the  1,000-1 
foot  gap  of  the  main  Cow  Point  dike  has  given  evidences  of  deteriora-j 
tion  by  brush  coming  up,  and  it  is  deemed  proper  to  strengthen  it  by] 
•the  addition  of  stone. 

Mimey  statement,  kh 

•  Jaly  1, 1894,  balance  unexpended 1425. 09M^' 

Amount  appropriated  by  act  of  August  17, 1894 25,  COO.  OOF  ^ 

25,425.09 
June  30, 1895,  amount  expended  during  fiscal  year 16, 217. 88] 

July  1, 1895,  balance  unexpended 9,307. 21 

July  1, 1895,  amount  covered  by  uncompleted  contracts 4, 500. 00 j 

July  1, 1895,*balance  available 4.107.21; 

(  Amoun1^( estimated)  required  for  completion  of  existing  project 75, OOO.  OOJ 

<  8ubmit<l^d  in  compliance  with  requirements  of  sections  2  of  river  and 
A     bapb^  acts  of  1866  and  1867. 


REPORT  OF  MR.   J.    M.   CLAPP,   ASSISTANT  KNGINEER. 

Aberdeen,  Wash.,  June  4,  1895. 

Captain:  1  have  the  honor  to  make  the  following  report  of  operations  on  the 
•*  improvement  of  Grays  Harbor  and  Ghehalis  River,  Washington,  for  the  fiscal  year 
*  ending  June  30,  1895: 

The  river  and  harbor  bill  of  July  13,  1892;  carried  with  it  an  appropriation  of 
^  $50,000  to  commence  this  improvement. 

Work  was  commenced  under  contract  on  April  1, 1893;  and  carried  on  interruptedly 

■  until  January  20, 1894,  when  it  was  suspended  owing  to  a  lack  of  funds;  the  dike 

and  mattress  sill  at  the  head  of  the  channel,  aggregating  a  length  of  7,486  feet  of 

dike  and  shore  protection  and  1,000  feet  of  mattress  sill,  was  wholly  complet-ed,  and 

2;300  feet  of  dike  closing  the  middle  channel  partly  completed. 

The  total  length  of  dike  and  mattress  sill  constructed  under  this  contract  wm 
10,786  feet. 

These  structures  induced  a  considerable  scour  across  the  lower  end  of  Rcnnies 
Island  in  the  vicinity  of  the  mouth  of  the  middle  channel.     This  made  a  m<xiifics- 
tion  in  the  plans  necessary.    It  was  consequently  decided  to  construct  a  protecting 
sill  across  the  mud  flat  composing  the  lower  end  of  Kennies  Island,  the  loeatiui^ 
selected  being  such  that  a  settling  oasin  wherein  sediment  would  collect  would  fon^^ 
and  the  scour  of  the  lower  end  of  the  islaud  be  stopped. 

The  river  and  harbor  act  of  August  17,  1894,  appropriated  $25,000  for  contiBnii^^ 
this  improvement.  Bids  were  in  consequence  called  for  for  continuing  the  work,  n^ 
follows : 

(1)  The  repairing  of  dikes  already  built  at  the  head  of  the  soptb  chaopel  of 
Grays  Harbor. 

(2)  The  completion  of  the  unfinished  dike  across  the  middle  channel. 

(3)  The  construction  of  about  2,000  linear  feet  of  protecting  sill  across  the  mud 
flats  to  the  north  of  the  middle  channel  dikes:  the  construction  of  a  dike  fthont 
150  feet  lung,  closing  the  channel  to  the  north  of  Bents  Island  in  the  ChehalieSiver, 
and  the  construction  of  a  dike  about  200  feet  long  at  the  mouth  of  a  small  slough 
south  of  the  head  of  Bents  Island. 

(4)  The  eoiustruction  of  a  dike  and  mattress  sill  at  the  mouth  of  Peel  Slough 
about  400  feet  long,  and  a  dike  about  150  feet  long,  closing  the  month  of  a  anuMl 
aioug/i  ^cUr^jCtl^'  across  the  CYieYialV^  ¥t\^^T  f^om  the  mouth  of  l^eel  iBlou^h. 
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(5)  The  construction  of  a  dike  about  160  feet  long,  closing  the  month  of  a  small' 
iloiigli^^wbich  joins  the  Chehalis  River  near  the  end  of  Higgings  Island 

Acting  under  your  instructions,  I  proceeded  to  Hoqniam,  Wash.,  and  resumed  local 
Bharge  of  the  works  on  this  harbor  November  7,  1894. 

On  this  date  I  met  Mr.  J.  Q.  Barlow,  one  ot  the  firm  of  Dickinson  Sl  Co.,  who  was 
to  act  in  the  capacity  of  superintendent  for  the  contractors. 

The  result  of  an  inspection  of  the  dikes  constructed  in  1893  showed  them  to  be  in 
Ike  following  condition: 

The  general  condition  of  the  dike  built  at  the  head  of  the  south  channel,  and 
oommonly  known  as  Cow  Point  Dike,  was  very  good.  The  brush  filling  had  settled 
fitom  1  to  3  feet  throughout  its  whole  length  of  7,486  feet,  and  some  of  the  waline 
and  inside  lining  planks  had  been  broken  down  and  split  by  heavy  drift,  wbich  had 
Wdged.  npon  it  at  diderent  points,  particularly  along  the  tangents  numbered  2,  3, 
Hid4. 

The  condition  of  the  middle  channel  dike,  however,  was  not  so  good.  The  settlement 
of  the  filling  of  this  dike  was  greater  and  averaged  about  10  feet  for  a  distance  of 
abont  1,800  feet.  A  break  had  occurred  in  thecenter  of  this  dike,  21  pile  bents,  cover- 
IBK  ^  length  of  126  feet  of  dike,  having  been  carried  away.  This  break  was  caused, 
il  18  sappoaed,  by  very  heavy  drift  bems:  driven  against  the  dike  with  great  force 
^  a  strong  ebb  tide,  intensified,  no  doubt,  by  heavy  swells,  which  occur  at  this 
espoeed  part  of  the  harbor.  Soundings  taken  at  this  break  showed  that  the  original 
■attress  had  been  swept  out  and  that  where  the  water  was  originally  but  17  feet 
deep  there  was  now  33  feet  at  mean  lower  low  water. 

Several  of  the  brace  and  strut  piles  were  ^one  and  some  of  the  waling  and  inside 
fining  planks  had  been  broken  down,  showing  that  the  dike  had  at  some  time  sup- 
^rted  heavy  drift — a  part  of  the  harvest  of  the  Chehalis  River  at  freshet.  No 
«ther  damage  had  occurred. 

Owing  to  the  unfinished  condition  in  which  this  dike  was  left  in  January,  1891, 
a>me  damage  was  expected,  and  it  was  a  surprise  that  it  was  not  greater. 

Active  operations  began  on  November  22,  1894,  when  the  first  piles  were  driven 
for  the  construction  of  the  protection  sill  across  the  lower  end  or  Rennies  Ishind. 
The  pile  driving  was  continued  at  each  high  tide  when  the  weather  would  permit 
mtil  December  15,  when  the  last  of  the  320  piles  in  this  structure  was  driven. 

On  November  27  Mr.  John  Zug  relieved  me  and  took  local  charge  of  the  works  as 
■ispector  and  1  returned  to  Portland  for  work  in  the  office  there. 

Protection  HIL — The  only  new  work  begun  in  the  harbor  was  the  protection  sill 
icross  the  mud  flats  at  the  lower  end  of  Rennies  Island;  it  consisted  of  a  mattress 
tf  hrnsh  20  feet  wide  woven  around  a  single  row  of  piles,  and  was  constructed  as 
follows : 

Commencing  at  the  north  end  of  the  middle  channel  dike,  a  single  row  of  piles 
was  driven  16  feet  or  more  into  the  ground,  their  tops  being  10  fei^t  above  the  tide 
tats.  The  distance  between  the  piles  was  10  feet  from  center  to  center.  This  row 
of  piles  formed  a  line  running  obliquely  to  the  main  channel  and  about  at  right 
ingles  to  the  ebbing  and  flooding  waters  across  the  flats.  At  a  distance  of  2,600 
feet  from  the  middle  channel  dike,  the  south  shore  of  the  main  or  north  channel 
was  reached.  Here  a  deflection  in  the  line  of  piles  was  made  to  the  right,  follow- 
ing the  line  up  the  bank  of  the  main  channel  a  distance  of  abont  600  feet. 

In  the  mattress  construction  a  layer  of  bundles  of  brnsh  20  feet  long  was  laid  at 
right  angles  to  the  line  of  the  sill,  the  middle  of  each  bundle  being  on  the  line  of 
the  poles.  These  bundles  were  securely  woven  together  in  three  places  with  No.  12 
innealed  iron  wire.  On  top  of  this  layer  a  second  layer  of  bundles  of  brush  was 
laid  longitudinally;  this  was  similarly  woven  together  and  fastened  to  the  lower 
layer  with  wire.  A  third  layer  of  bundles  was  then  laid  transvei'sely  and  secured 
together  and  to  the  second  layer  in  the  same  manner.  The  mattress  was  made  con- 
tinuous throughout  its  entire  length  of  8,2(X)  feet  and  securely  weighted  with  stone, 
which  holds  it  in  position.  No  floats  were  used  in  this  construction,  the  work  being 
carried  on  at  low  tide. 

On  each  side  of  the  row  of  piles  there  was  a  bolted  wale,  3  by  6  inch  plank,  the 
^Pper  edge  of  which  was  9  feet  4  inches  above  the  mud  flat.  Each  plank  of  which 
^liis  wale  was  formed  overlapped  the  adjacent  plank  4  feet,  the  junction  being  at  a 
pile  and  the  overlapping  end  2  feet  from  the  center  of  the  pile. 

Middle  Channel  Dike. — Owing  to  the  continued  stormy  weather  the  repair  and  com- 
pletion of  the  middle  channel  dike  was  necessarily  slow  and  tedious,  the  contract- 
^^  experiencing  considerable  difficulty  in  getting  the  material  in  condition. 

On  December  19, 1894,  the  work  of  pile  driving  in  the  break  in  this  dike  was  begun, 

*J^d  flnished  on  December  22.     Eighty-five  piles  from  40  to  60  feet  long  were  used  in 

*"©  constrnction  of  this  section,  forming  21  4-pile  bents.     Early  in  January  the 

'''^ttress,  consisting  of  nine  tiers  of  fascines  securely  woven  together  in  five  places 

^^^h.  No.  12  annealed  iron  wire,  was  successfully  placed  and  sunk  in  position  with 
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Then  commenced  the  filling  of  the  dike  with  brush,  bnt  on  January  14, 1895,  before 
this  had  proceeded  far,  a  break  occurred  in  thin  new  section. 

The  work  was  inspected  and  the  conditions  investigated  by  Lieutenant  Shnnk  on 
the  18th.  The  conclusion  arrived  at  was  that  the  contractors  had  not  exercised  due 
care  in  braciujc  the  dike  and  that  they  were  wholly  respoDsible  for  the  loss  occa- 
sioned bv  the  break.  Repairs  were  arain  made  to  this  dike  in  February  and  Marehy 
and  the  begiuning  of  the  end  of  work  was  in  sight,  when  again,  on  March  10,  five 
small  breaks  in  the  dike  occurred. 

Under  your  instructions  I  made  an  examination  of  the  dike  and  an  investigation 
into  the  cause  of  their  occurrence  and  concluded  that  the  damage  was  entirely  doe 
to  the  failure  on  the  part  of  the  contractors  to  exercise  due  precaution  agaiait 
disaster,  in  that  they  had  neglected  to  properly  cross-tie  and  brace  the  structure,  aad 
recommended  that  the  contractors  be  required  to  repair  the  damages  at  their  own 
cost. 

On  April  1  I  resumed  personal  charge  of  the  works,  relieving  Mr.  Zug,  who  was 
transferred  to  the  Willapa  Harbor  Vork. 

The  work  of  repairing  these  works  was  begun  on  March  29  and  was  successfully 
completed  on  May  1,  1895. 

On  May  20,  the  works  in  the  harbor  having  been  completed,  the  small  force  thst 
had  been  left  behind  to  finish  up  joined  the  main  crew,  which  had  commenced  work 
on  the  Chehalis  River  on  May  3. 

'  A  careful  examination  of  the  different  channels  in  the  vicinity  of  the  shoals  where 
the  improvements  on  the  Chehalis  River  are  to  be  made  showed  that  it  was  necessary 
to  construct  six  short  dikes  whose  length  aggregated  1,424  feet. 

By  authority  of  the  Chief  of  Engineers,  under  date  of  Febriinry  5,  1885,  the  con- 
templated construction  of  the  dike  closing  Peel  Slough  was  abandoned  and  tke 
construction  of  a  tramway  dike  extending  down  670  feet  from  n.  point  on  the  right 
bank  of  the  Chehalis  River  above  the  mouth  of  Peel  Slough  was  embodied  in  the 
project,  this  new  dike  to  extend  diagonally  across  the  north  or  right  channel  and 
concentrate  the  current  in  the  south  channel  through  the  shoal  at  that  place.  All 
the  piles  for  the  six  dikes  have  been  driven  and  the  two  dikes  in  the  vicinity  of  the 
mouth  of  Peel  Sloush  about  completed.  It  is  expected  that  all  of  the  dikes  to  be 
constructed  in  the  Chehalis  River  wiJl  have  been  completed  by  July  1,  1895.  The 
material  into  which  the  piles  for  the  upriver  dikes  have  been  driven  is  very  hard 
and  consists  of  compact  gravel,  the  stones  composing  it  being  about'thesize  of  a 
hen*8  egg  and  flintlike  in  hardness.  One  hundred  and  two  blows  of  a  2,000-pound 
hammer  on  a  pile  were  required  to  cause  it  to  penetrate  10  feet.  More  blows  woald 
have  punished  the  pile  beyond  its  strength  and  would  p]y>bably  have  caused  a  buck- 
ling of  the  fibers.     . 

Surveys. — In  September  and  October,  1894,  surveys  were  made  of  the  entrance  ta 
Grays  Harbor  and  of  the  inner  harbor  in  the  vicinity  of  the  dikes  built  in  1893. 

The  disclosures  made  by  the  survey  of  the  inner  harbor  are  most  gratifying  and 
demonstrate  the  success  of  the  project  of  dike  building  in  the  harbor. 

At;  the  shoal  at  the  junction  of  the  north  and  middle  channels  the  depth  at  low 
tide  has  increased  from  6  feet  to  13^  feet;  at  Hoquiam  Shoal  it  has  increased  from 6 
feet  to  11  feet,  and  at  Cow  Point  Har  from  5  feet  to  8  feet. 

Oh$0rvation$. — Since  the  construction  of  the  protection  sill  across  the  lower  end  of 
Rennies  Island,  where  scour  had  been  continually  going  on  since  1893,  grass  has  now 
started  to  grow  over  the  whole  flat.  Sediment  is  piling  upon  the  protection  sill  and 
on  either  side  of  it,  forming  little  hummocks,  some  of  which  are  a  foot  above  the  level 
of  the  flat. 

Since  the  completion  of  the  middle  channel  dike  and  the  refilling  of  the  Cow 
Point  Dike  the  velocity  of  both  the  ebb  and  flood  tide  in  the  north  channel  has 
very  greatly  increased.  In  the  basin  of  the  middle  channel,  the  water  is  practi- 
cally dead  and  clear,  while  tHe  line  of  division  between  it  and  the  north  channel  at 
the  low  state  of  the  ebb  tide  is  plainly  marked  by  the  muddier  appearance  of  the 
water  of  the  north  channel.  Tugboats  and  steamers,  which  formerly  had  to  wait 
until  nearly  full  tide  to  cross  Cow  Point  Bar,  rarely  have  to  wait  now  at  all,  bnt  can 
cross  it  with  their  loaded  tows  on  the  flood  tide  a  couple  of  hours  after  the  torn  of 
the  tide. 

The  Hoquiam  Shoal  and  Cow  Point  Bar  have  not  appreciably  scoured  out  since 
September,  1893.  I  am  of  the  opinion  that  the  soft  sedimentary  deposit  has  long 
since  scoured  away,  leaving  now  a  shoal  of  very  tough  clay,  which  can  not  be  removed 
except  by  dredging. 

Owing  to  the  reuactory  nature  of  the  shoals  in  the  Chehalis  River  I  am  inclined 
to  think  that  if  the  project  is  to  be  carried  out  they  will  have  to  be  removed  by 
dredging,  trusting  only  to  the  dikes  constructed  in  their  vicinity  to  keep  them  open. 
I  am  further  of  the  opinion  that  a  16-foot  channel  to  Montesano  at  a  half  stage  of 
the  tide  will  be  a  difficult  work  to  accomplish.    With  what  little  data  I  now  have  I 
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believe  the  bottom  of  the  river  above  Cosmopolia  to  be  a  network  of  snags,  whreh 
w  ill  prove  a  menace  to  navigation  for  all  time.  If  this  channel  is  to  be  accomplished 
I  l>elieve  some  extensive  snagging  operations  will  have  to  be  carried  on. 

l^ith  the  completion  of  the  dikes  now  under  contiact  will  end  the  improvement 
in  accordance  with  the  approved  project  as  tar  as  the  dike  bnilding  is  concerned, 
and.  1  respectfully  recommend  that  before  the  project  is  extended  more  data  regard- 
ing the  condition  and  character  of  the  bottom  of  the  river  be  gathered ;  that  a  %ur- 
▼ey  l>e  made  of  the  upper  portion  of  the  river,  and  that  borings  be  made  at  the  shoals 
to  determine  whether  they  are  composed  of  gravel  or  cement  gravel,  as  on  thii 
clacieifi cation  depends  largely  the  cost  of  their  removal. 

The  oonimercial  statistics  of  this  harbor,  I  am  iuforme<l,  have  been  in  former  years 
lari;ely  guessed  at.  Accompanying  this  report  are  tbo  statistics  of  imports  and 
exports  for  the  twelve  months  ending  May  31,  1895,  the  result  of  personal  searches 
and  inquiries. 

In  conclusion  I  beg  to  speak  of  the  disposition  of  the  contractors.  It  has  been 
Biv  pleasareto  be  associated  with  Mr.  J.Q.  Barlow,  junior  member  of  the  firm  of 
Dickinson  &  Co.,  who  has  acted  in  the  capacity  of  superintendent  of  construction  for 
hie  finu.  He  is  an  able  engineer  and  one  to  whom  the  statement  of  a  Itict  is  sutfl- 
eient ;  its  argument  unnecessary.  It  appears  to  be  the  pride  of  this  firm  to  do  their 
work  in  a  thorough  and  workmanlike  manner,  employing  none  but  experienced  and 
capable  men,  every  one  of  whom  has  received  compensation  of  not  less  than  25 
eents  per  hour,  their  aigument  being  that  cheap  labor  is  expensive  labor. 

The  following  table  shows  the  amount  of  material  receiveil  and  used  in  the  con- 
itrtiction  of  the  dikes  iu  Grays  Harbor  and  Chehalis  Kiver  from  November  22,  1894, 
to  May  31,  1895: 

28,2^'linear  feet  piling,  at  8i  cents $2,403.97 

3,130.5  cords  fascines,  at  $2. 49 7,794.94 

i,123.5  tons  stone,  at  62  cents 3, 176. 57 

f,890  pounds  wire,  at  3  cents 86.70 

90,741  feet,  B.M.,  lumber,at$ll 998.15 

8,000  pounds  spikes,  at  3  cents 240.00 

S76  bolts,  at  18  cents 157.68 

* 

Total 14,858.01 

The  following  shows  the  length  of  the  structures  that  will  have  been  built  by 
Jane  30,  1895: 

Linear  feet. 

Co\r  Point  Dike 7,486 

Cow  Point  Dike  mattress  sill 1,000 

Middle  channel  dike 2,300 

Protection  sill 3,200 

Chehalis  River  Dike — 

No,  1 250 

No.  2 125 

No.  3 150 

No.  4 670 

No.  6 129 

No.  6 100 

Total  length  all  structures 15, 410 

The  contractors  during  the  seaHon's  work  made  subcontracts  for  material  as  fol- 
lows: Brush  fascines  delivered  on  scow,  .$1.50  per  cord;  piles  delivered,  4  cents  per 
linear  foot;  rock  delivered  on  scow,  30  cents  per  tou. 

The  contractors  furnished  the  scows  and  paid  all  towing  bills. 
Hespect fully  submitted. 

Your  obedient  servant,  J.  M.  Clapp, 

Assistant  Engineer. 
Capt.  Thomas  W.  Sy.mon8, 

Corps  of  Engineer Sy  U.  S,  A, 


COMMERCIAL   STATISTICS. 


Grays  Harbor  is  in  the  collection  district  of  Puget  Sound.  Aberdeen  is  a  snb- 
port  of  entry.  The  nearest  light-house  is  at  Toke  Point,  Cape  Shoalwater,  14|  milea 
south  of  the  entrance.    The  sight  for  a  new  light-house  has  been  selected  on  Peter- 
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sons  Point,  at  sonth  entrance  to  the  harbor,  but  the  work  of  building  same  has  not 
yet  commenced. 

The  following  returns  relative  to  the  commerce  of  Grays  Harbor  and  Chehalit 
River  for  the  fiscal  year  ending  June  30, 1895,  have  been  collected  by  Mr.  J.  M.  Clapp, 
assistant  engineer,  in  local  charge  of  works  at  Grays  Harbor,  and  by  Mr.  W.  B.  Mack, 
secretary  Aberdeen  Chamber  of  Commerce : 

ArriraU  and  departures  of  vessels. 


Steam  and  sail  vessels. 


Steamers  arriyed,  coastwise / 

Sail  Tessels  arrived,  coastwise 

Sail  vessels  arrived,  foreign 

Steamers  departed,  coastwise 

Sail  vessels  departed,  coastwise 

Sail  vessels  departed,  foreign  bound. 

Total 


Aggiegito 
tonnage 


11.1 

44.; 

8,( 
ll.J 
43. 2M 

8.3M 


117,1 


Of  the  clearances  209  carried  lumber. 

Maximum  draft  of  loaded  vessels  was  17  feet. 

The  only  vessel  bnilt  during  the  year  was  a  small  launch  of  20  tons  capacity  and 
^opelled  by  a  gasoline  en^ne,  built  at  Hoqoiam.  The  steamers  Point  Loma  and 
Del  Norte  make  regular  semimonthly  trips  between  Grays  Harbor  and  San  fYancisofH 
carrying  flight  and  passengers.  The  former  draws  15  feet,  loaded,  and  the  latter 
13i  feet. 

Exports  and  imports, 

[Vessel  shipments.] 


Articles. 


EXPORTS. 

Lumber  (76,291,000  ft..  B.  M.) . 

Shingles 

Piles  (1,800) 

Spars  (11) 

Telegraph  poles  (40) 

Hides 

Freshaalmon 

Canned  salmon 

Saltsalmon 

Stave  bolts 

Basket  stock 

Miscellaneous 

Total 


Quantity. 

Value.    \ 

1 

T&n$. 

152,582 

$610,328 

06U 

13,800 

900 

3,600 

11 

1,100 

20 

250 

loe 

6,000 

1 

40 

153 

17,595 

5 

300 

400 

1,000 

1,740 

22,000 

20 

400 

156.892 

676;  418 

Articles. 


IMPORTS. 

General  merchandise. . . . 
Cans  for  salmon  cannery 

Mill  machinery 

Hardware  and  oils 

Coal 

Piff ,  sheet,  and  bar  iron . . 
M&cellaneous 

Total 


Value. 


SUMMARY. 


Total  exports  by  water . 
Total  imports  by  water . 


Estimate< 
▼alue. 


t676.418 
172,  ITS 


In  addition  to  the  exports  by  water  above  tabulated,  the  Northern  Pacific  Railrosd 
shipments  from  Grays  Harhor  points  during  the  fiscal  year,  consisting  of  lamber, 
shingles,  fish,  bntter,  farm  produce,  etc.,  amounted  to  27,555  tons,  being  an  esti- 
mated value  of  $597,878.  This  does  not  include  railroad  shipments  of  specie  from 
towns  on  the  harbor,  amounting  to  upward  of  $110,000  during  the  year. 
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Chehalis  Biver  traffic. 


Steamers. 


Xhiatle 

Jooie  BorrowA. 

XiiUe 

Xoiwo 

Montoenno  — 

^lerfc 

Jeawte 

Iff  ilmo 

Total.... 


Freight 
carried. 

Paeaen- 

gern 
carried. 

T<nu. 
1&6 
3,908 

200 

• 

624 
13,102 

4,300 

4,354 

18,086 

Service. 


Hoqniam  and  Ojehat. 

Aberdeen  Ferry  and  local  freighting 


General  Jobbing  between  harbor  and  river 
IM)int8. 


Estiinated  valae  of  this  river  freight  is  $233,691 

The  niunber  of  passengers  arriving  by  ocean  steamers  was  101.  The  nnmber  of 
pasoengers  departing  by  ocean  steamers  was  91. 

Jfew  industriea.^The  west  sawmill  has  been  taken  down,  rebailt,  and  fitted  with 
new  machinery  for  increasing  its  capacity.  A  new  creamery  is  being  built  at  Monte- 
B&DO.  Eastern  lumber  shipments  have  assumed  large  proportions  and  are  constantly 
imsreasing.  The  foreign  lumber  trade  is  hindered  by  inability  of  deep-draft  ships 
to  clear  or  cross  the  bar  at  entrance  to  Grays  Harbor. 


T  T  i6. 

IMPROVEMENT  OF  CHEHALIS  RIVER.  WASHINGTON. 

Description  of  original  condition, — The  portion  of  the  Ghehalis  River 
that  it  is  possible  to  uavigate  is  about  90  miles  in  length,  from  Glaquato 
to  its  mouth.    This  may  well  be  considered  in  three  sections: 

1.  The  tidal  section,  from  the  mouth  to  Montesano,  a  distance  of  15 
miles.  In  this  x>ortion  there  is  about  18  feet  of  water  at  high  tide, 
and  coasting  vessels  traverse  it. 

2.  From  Montesano  to  Elma,  16  miles,  the  river  is  slightly  affected  by 
the  tides,  and  has  in  general  sufficient  depth  of  water  for  hght-drait 
boats.  But  navigation  is  obstructed  by  logs  and  fallen  trees,  and  in 
sommer  by  a  scarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  practically  blockaded  by  snags  and  a 
g^eneral  lack  of  water.  The  river  is  a  succession  of  shoals  and  pools. 
On  many  of  the  shoals  the  depth  is  reported  to  be  only  firom  6  to  12 
inches. 

Plan  of  improvement — The  plan  of  improvement  contemplates  the 
removal  of  suags,  overhanging  trees,  jams,  drift  heaps,  shoals,  and 
other  obstructions  to  navigation  which  may  from  time  to  time  accumu- 
late in  the  portion  of  the  river  regularly  used  by  boats. 

The  cost  of  the  work  is  indefinite. 

APPROPRIATIONS. 

Act  of— 

Angnst  2,  1882 $3,000 

July  5,  1884 2,500 

August  5,  1886 2,500 

August  11,  1888 2,000 

September  19,  1890 3,000 

Total 13,000 

Amount  expended  to  June  30y  1894. — The  amount  expended  to  June 
30, 1894,  was  (12,503.16. 
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Results  obtained  to  June  30,  1894. — The  river  from  Montesano  to  il 
mouth  was  kept  open  and  free  from  troublesome  snags. 

Amount  expended  during  the  fiscal  year  ending  June  30^  1895, — Th 
amount  expended  during  the  fiscal  year  ending  June  30,  1^5,  to 
$496.84. 

Results  obtained  to  June  30, 1895. — The  work  done  on  the  river  viB 
to  clear  it  of  the  most  troublesome  snags  and  was  of  great  benefit  to 
navigation.    The  results  can,  however,  only  be  considered  as  temporarj. 

Report  of  operations. — During  October,  1894,  preparations  were  made 
for  doing  some  work  on  the  river  with  the  very  limited  amount  of  mon(?y 
available.  A  steamer,  the  Montesano,  with  full  crew  and  engine,  rope, 
blocks,  and  all  supplies  needed  for  carrying  on  snagging  operations 
was  engaged  for  $30  per  day.  Tlie  work  commenced  and  was  carrie 
on  for  two  days,  October  23  and  24,  when  a  sudden  freshet  in  the  riv( 
interrupted  it,  and  all  operations  ceased.  During  these  two  day& 
number  of  troublesome  snags  were  removed.  This  work  wns  resua* 
May  22, 1895,  and  operations  in  snagging  were  carried  on  for  six  d^Z 
The  report  of  Mr.  J.  M.  Clapp,  which  is  herewith,  gives  report 
operations  in  detail. 

Recommendations  and  remarks. — The  Ghehalis  River  is  a  highway 
commerce  which  is  so  situated  that  it  must  necessarily  become  fic^ 
time  to  time  obstructed  by  snags.  To  keep  it  open  and  remove  t 
gers  to  navigation  it  is  necessary  to  go  over  it  once  a  year  and  rein^ 
these  obstructions.  Some  years  these  amount  to  but  little,  but  if  ^ 
lent  freshets  have  prevailed  dangerous  snags  may  accumulate  in  gr^ 
numbers. 

There  has  been  no  appropriation  for  the  Ghehalis  River  since  V^ 
when  $3,000  was  appropriated. 

An  appropriation  of  $3,000  is  recommended  for  this  work  for  "^ 
fiscal  year  ending  June  30, 1897. 

Future  operations, — There  can  be  no  further  work  on  this  river  ur' 
another  appropriation  is  available. 

Money  statement. 

.July  1,  1894,  balance  unexpeiidod $49(0 

June  30,  1895,  amoiint  expended  during  fiscal  year 4960 

'Amount  (e8timat<ed)  required  for  completion  of  existing  project.  (*) 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin^i^  June  30, 1897      3,  OOC 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


RKPOKT  OF   MK.   J.    M.    CLAPP,   ASSISTANT  KNGINKER. 

AnsRDKKN,  Wash.,  Ja^nt  8, 1S9^ 

Captain  :  I  have  the  honor  to  make  the  following  report  on  improving  Cheb^ 
River,  Washington,  for  the  fiscal  year  ending  June  30,  1895: 

After  each  freshet  troublesome  snags,  trees,  and  stumps  are  found  lodged  at  dif^ 
ent  points  in  the  river,  which  cause  the  navigation  of  the  river  to  be  difficult,  ins^ 
places  dangerous,  and  in  other  parts  impossible. 

In  September  and  October,  1893,  the  river  between  Montesnno  and  the  month  ** 
cleared  of  troublesome  snags,  but  the  succeeding  freshet  in  this  river  brought  dcr: 
a  great  number  of  snags  and  trees,  some  of  which  lodged  in  the  channel  at  diffeitf 
points  and  again  interfered  with  safe  nnvigation. 

In  8(^ptrml>er,  1894,  acting  under  your  instructions,  I  made  an  examination  of 
river  from  its  mouth  as  far  as  Montesano,  finding  at  that  time  several  overhang 


Indefinite. 
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^^'M  and  about  forty  troablesome  snags.    The  latter  were  particularly  bad  at  three 
PoiptH:  The  bend  just  below  Montesano,  commonly  known  as  Tannery  Bend,  in  the 
^icmity  of  the  Chehalis  Boom,  and  in  the  vicinity  of  Sand  Island. 
The  United  States  owns  no  snag  boat  or  steamer  on  Grays  Harbor  and  Chehalis 

In  September,  1894,  public  notices  were  posted  in  conspicuous  places  in  the  differ* 
cut  towns  situated  along  the  river  asking  for  proposals  for  the  services  of  a  steamer 
BQitable  for  carrying  on  snagging  operations.  After  twelve  days  from  the  time  of 
,  po8tiDf(  these  notices  two  proposals  were  received,  one  f^om  the  Gra^s  Harbor  Com- 
meieial  Company,  of  Cosmopolis,  Wash.,  offering  the  services  of  their  steamer  Man- 
^Mo,  fally  rigged,  with  steam  hoisting  apparatus,  etc.,  and  a  crew  of  six  men,  for 
the  Bum  of  $30  per  day;  the  other  from  Capt.  £.  EricksoD,  managing  owner  of  the 
^teamer  J^Uie,  of  Hoquiam,  Wash.,  offering  the  services  of  his  steamer,  rigged  with 
lines,  blocks,  etc.,  a  hand  windlass  for  hoisting,  and  a  crew  of  four  men.  for  the  sum 
of  122.50  per  day. 

The  proposal  of  the  steamer  Montesano  was  accepted,  and  on  October  17,  1894,  Mr. 

John  Zug,  who  was  assisting  me  with  the  survey  of  the  entrance  to  Grays  Harbor, 

^as  relieved  and  instnicted  to  oversee  the  operations  of  snaggiug  and  to  limit  his 

^ork  to  ten  days,  the  available  funds  not  permitting  of  a  longer  perioil  being  spent. 

On  the  day  that  work  began  a  freshet  in  the  river  occurred,  and  after  one  day's 

^orkj  removing  such  snags  as  could  then  be  handled,  it  was  abandoned  for  the  sea- 

*^&  ^t  being  impossible  to  do  good  work. 

Work  was  resumed  on  May  22, 1895,  the  steamer  Montesano  being  again  used. 
.  -^e  low  run-outs  of  the  tide,  from  1  to  2  feet  below  zero,  permitted  of  a  close  exam- 
ination of  the  bottom  of  the  river  being  made. 

At  the  low  stage  of  the  tide  each  day  the  work  was  carried  on  at  the  bend  Just 
^^P^v-  Montesano,  where  an  island  shoal  composed  of  snags,  roots,  tree  tops,  and 
f^^liQieiit  bad  formed,  dividing  the  channel  at  this  point  and  making  it  dangerous  to 
^^^^3E^te.  During  the  high  stages  of  the  tide  work  was  carried  on  at  different  points 
^j^o  river  removing  the  snags  in  the  channel  whose  tops  f  oated  with  the  tide. 
<c«aP<e<3iive  work  was  done  during  the  six  days  the  steamer  was  employed.  Six  over- 
^^^Og  trees,  averaging  from  ^  to  5  feet  through  at  the  butt,  were  cut  down,  17 
^tli:) g  gui^gg  removed  rrom  the  channel,  and  23 snags,  chunks,  stumps,  etc.,  removed 
J^  tihe  bed  of  the  river  in  the  bend  just  below  Montesano. 

^  ^X  ight  rise  in  the  river  and  the  exhaustion  of  the  appropriation  for  this  work 
SV^<1  a  suspension  May  27,  1895. 

J|r  ^^  method  employed  for  the  removal  of  these  snags  was  the  same  as  that  used 
^  ^«ar.  A  chain  made  of  1-inch  iron,  attached  to  a  5-inch  line  by  means  of  an 
j^^l^ook,  was  slipped  over  the  end  of  the  snag  and  drawn  taut;  the  line  was  then 
^^ci<i  through  a  snatch  block,  which  was  made  fast  to  some  stationary  object  on 
*!^»  the  end  being  made  fast  to  the  bitts  at  the  bow  of  the  steamer,  and  by  means 
^2^^^  power  exerted  by  the  propelling  power  of  the  steamer  the  snag  was  hauled 
jpi-*-   "^p  on  the  bank. 

^^^hnndred  pounds  of  No.  2  giant  powder,  made  into  two  cartridges  and  fastened 
.  ^  ^  arge  root,  a  part  of  the  island  shoal  in  the  bend  below  Montesano,  was  exploded 
^^«ans  of  a  long  fuse  and  did  effective  work.  It  was  impossible  for  the  steamer 
^^Xslodge  this  root  until  after  the  explosion,  which  removed  a  great  deal  of  the 
j-^^^*3iQlated  sediment,  brush,  etc.,  which  had  gathered  round  it. 
^T^^^ring  the  past  twelve  months  the  upper  portion  of  the  river  above  Montesano, 
,^,^^11  during  the  summer  is  a  succession  of  pools  dammed  by  shallow  bars,  has  not 
t-  navigated  by  any  craft  other  than  rowboate,  the  presence  of  overhanging  trees 
^  thebanks  and  sunken  snags  in  the  channel  making  it  dangerous  for  a  steamer 
^vigate  this  stretch  of  the  river  when  the  water  has  risen  during  the  freshet 

ers  make  daily  trips  between  Montesano  and  the  mouth  of  the  river,  an 
^ional  trip  to  a  warehouse  situated  about  6  miles  above  Montesano,  and  rarely 
^  ^p  as  £Br  as  Elma. 

l^ie  heavy  and  troublesome  drift  which  comes  down  the  Chehalis  River  and  its  tribu- 
tes during  the  freshet  season  consists  of  large  sprnce,  cottonwood,  and  hemlock 
J^^^,  having  their  roots  attached  to  them,  and  which  hang  up  at  the  shoal  places  in 
^^^^  upper  river  or  lodge  against  the  dikes  built  in  the  harbor  at  the  mouth  of  the 
^T^^r.    They  are  the  overhanging  trees,  which,  becoming  undermined  by  the  action 

^be  currents  year  after  year,  tumble  into  the  river  and  are  carried  downstream. 
^,^^  am  of  the  opinion  that  were  these  overhangius:  tre«'8  cut  down  they  would  float 
^^T)b8tructed  down  the  river  to  the  sea  and  greatly  lessen  the  obstruction  to  naviga- 
i^ii  they  occasion  each  year,  and  insure  le^s  danger  and  damage  to  the  dikes  built 
^^   the  inner  Grays  Harbor  at  the  mouth  of  the  river. 

^  am  of  the  opinion  that  1  etweeu  Montesano  and  Elma  considerable  heavy  drift 
?^  lodged,  which  with  each  succeding  freshet  will  be  carried  downstream,  and 
^^Ing  waterlogged,  will  cause  trouble  in  the  river  below.     In  view  of  this,  1  believe 
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active  operations  should  be  carried  on  betweeu  Montesauo  aud  Eliua,  in  so  far  as 
the  removal  of  heavy  drift  is  concerned. 

I  respectfnlly  recommend  that  these  operations  be  carried  on  at  summer  season, 
Trhen  the  river  is  at  a  low  stage,  aud  that  the  drift  be  cut  up  into  small  lengths  and 
allowed  to  iloat  away  with  the  succeeding  freshet. 
Very  respectfully,  your  obedient  servant, 

J.  M.  Clapp,  JsMtant  Engineer, 
Capt.  Thomas  W.  Symons, 

Corps  of  Engineer^y  U.  S.  A, 


COMMKUCIAL   STATISTICS. 


The  commercial  statistics  for  the  Chehalis  River  are  given  among  the  statistics  for 
Grays  Harbor  and  Chehalis  River. 


T  T  17. 

IMPROVEMENT  OF  HARBOR  AT  OLYMPIA,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  approved  July  13, 1892. 

Description  of  original  condition, — Olyinpia  is  situated  at  the  head  of 
Budd  Inlet.  The  upper  end  of  this  inlet  is  badly  shoaled.  The  shoals 
extend  from  the  heartof  the  city  at  Fourth  Street  Bridge  for  a  distance 
of  8,750  feet,  to  a  depth  of  12  feet  at  low  water  in  Budd  Inlet.  These 
shoals  necessitated  the  building  of  long  wharves  out  to  deep  water,  tbe 
maintenance  of  which,  due  to  the  ravages  of  the  teredo,  was  very 
expensive.  The  alternative  of  this,  i,  e.,  boats  coming  and  going  only 
at  high  tide,  caused  great  inconvenience. 

Flan  of  iiH'proveinciit. — It  is  proposed  by  the  plan  of  improvement 
adopted  to  dredge  a  channel  250  feet  wide  and  12  feet  deep  at  the  meao 
of  the  lower  low  waters  from  the  vicinity  of  the  Fourth  Street  Bridge 
to  deep  water  in  Budd  Inlet. 

The  estimated  cost  of  the  work  was  $275,000. 

APPROPRIATIONS. 

Act  of— 

July  13,  1892 $35,000 

August  17,  1894 40,000 

Total : 75,000 

Amount  expended  to  June  30^  1894. — The  amount  expended  to  June 
30,  1894,  was  $34,982.73. 

Results  obtained  to  June  30, 1894. — A  channel  6  feet  deep  at  low  water 
was  dredged  from  Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet. 
This  channel  as  dredged  is  7,645  feet  long,  and  generally  125  feet  w  ide. 
For  1,500  feet  at  the  upper  or  city  end  of  the  channel  the  width  was 
reduced  to  105  feet,  in  order  to  keep  the  amount  of  dredging  within  the 
limit  allowed  by  the  appropriation.  The  Capitol  Waterway  was  exca- 
vated to  the  width  of  90  feet  as  far  as  the  bridge. 

Amount  erpended  during  fiscal  year  ending  June  30j  1895, — The  amount 
exi)ended  during  the  fiscal  year  ending  June  30,  1895,  was  $38,953.64. 

Results  obtained  to  June  30, 1895. — A  channel  t^  feet  wide  and  6 

feet  deep  at  low  water  has  been  completed  for  the  entire  distance  from 

deep  water  in  Budd  Inlet  to  the  southern  limits  of  the  main  waterway 

at  the  south  line  of  Second  stTft^t  ^^tj^uded.    At  this  southern  limit 
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tlie  dredged  waterway  has  been  enlarged  into  a  basin  for  the  conven- 
ience of  boats  in  turning.  This  basin  is  8U0  feet  long,  has  an  average 
width  of  450  feet,  and  an  extreme  width  of  500  feet. 

Report  of  operations. — The  work  of  dredging  in  Oylmpia  Harbor  was 
ad  vertised  for  in  September,  1894.  Bids  were  opened  on  October  1, 1894, 
aud  the  following  is  an  abstract  of  the  bids  received: 


\    Per 
Xo.  !  ^'aine  nnd  nddrcMH  of  bidder.  i  cubic   ;  Total. 

yard    \ 


1  :  San  Franciaeo  Bridge  Co  .  SoAttlo.  Wa«b. 

2  :  Pacific  Dredging  Co. .  Tacoioa,  Waiih 

3  ;  John  H.  EttteM  &.  Co..  Tatroma,  Wash. 


Cent*. 

16 
124 


4    ,  Bowem  Dredging  Co.,  Portland,  Oreg |        16 


32.800 
32,000 
25.000 
32,000 


For  reasons  set  forth  in  my  report  of  October  2,  1894,  it  was  recom- 
mended that  the  bid  of  John  H.  Estes  &  Co.,  of  Tacoma,  be  rejected,  and 
tbatthe  work  be  awarded  to  the  Bowers  Dredging  Company.  The  recom- 
mendation was  approved,  and  October  18, 1894,  the  contract  was  made 
with  the  Bowers  Dredging  Company. 

The  actual  work  of  dredging  commenced  November  4,  1894,  and 
continued  until  February  28, 1895. 

Duringthis  timethe  contractors  eitcavated  and  were  paid  for  224,071.17 
cubic  yards.  As,  however,  the  cut  was  invariably  made  deeper  and 
wider  than  that  called  for  by  their  contract,  this  amount  was  in  reality 
considerably  exceeded. 

linearly  all  the  material  excavated  from  the  basin  was  used  in  filling 
in  and  making  a  solid  causeway  along  the  line  of  the  Fourth  Street 
Bridge.  This  was  done  under  an  arrangement  wi  th  the  city  of  Olympia, 
which  went  to  the  expense  of  supplying  the  requisite  bulkheads  along 
both  sides  of  the  bridge,  and  at  the  Capitol  and  Des  Chutes  waterways. 

By  this  combination,  great  good  was  accomplished  to  the  city  by  the 
utilization  of  the  material  which  would  have  otherwise  been  wasted. 

The  work  throughout  was  under  the  charge  of  Mr.  John  K.  Savage, 
assistant  engineer. 

The  excavation  of  the  channel  out  to  deep  water,  and  the  filling  up 
of  Fourth  street,  has  developed  very  strong  tidal  currents  through  the 
Capitol  Waterway,  which,  at  the  bridge,  is  narrow,  obstructed,  and 
encroached  u^x)n. 

It  is  desired,  by  parties  owning  docks  along  the  Capitol  Waterway, 
that  some  measures  be  taken  to  throw  more  of  the  ebbing  and  flooding 
waters  through  the  Des  Chutes  Waterway,  which  lies  to  the  west  of  the 
Capitol  Waterway,  and  is  much  wider. 

I  am  inclined  to  think,  however,  that  natural  causes  will  bring  this 
about.  If  it  does  not,  and  the  currents  continue  to  be  swift  aud  dan- 
gerous, it  may  be  necessary  to  take  measures  to  deflect  them,  as  sug- 
gested. This  can  be  considered  when  the  next  appropriation  for  the 
w'ork  becomes  available. 

Recommendations  and  remarlcs, — The  jnoject  for  the  work  at  Olympia 
calls  for  a  channel  250  feet  wide  aud  12  feet  deep  at  low  water,  from  the 
vicinity  of  Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet. 

The  channel  so  far  has  been  made  200  feet  wide  and  0  feet  deep  at 
low  water.  Six  feet  depth  is  ample  accommodation  for  all  boats  now 
running  to  Olympia.  When  the  channel  is  completed  to  the  full 
width  of  250  feet,  the  main  aud  immediate  good  to  Olympia  will  have 
been  accomplished,  as  it  will  enable  boats  of  the  class  now  running  to 
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tlie  city  to  safely  reach  the  wharves  at  all  hours  and  at  all  stages  of 
the  tide  aud  condition  of  wind  and  weather. 

The  further  deepeuing  of  the  ehanuel  will  permit  the  size  and  dntt 
of  the  boats  running  to  the  city  to  be  increased. 

The  legislature  of  the  last  wiuter  wade  an  a])propriation  for  a  iiei^ 
capitol  building)  to  cost  about  $2,000,000.  This  insures  the  retention  of 
the  capital  of  the  State  at  Olympia,  and  to  this  extent  insures  the  fatare 
importance  of  the  city. 

The  completion  of  the  channel  and  basin  to  their  full  width  aod  to  a 
depth  of  6  feet  will  cost  about  $25,000. 

Any  amount  appropriated  further  than  this  will  be  applicable  to  deep- 
ening the  channel  and  basin. 

It  is  estimated  that  $100,000  can  be  profitably  expended  upon  the 
project  during  the  next  fiscal  year. 

Future  operations. — With  any  money  that  may  become  available  in 
the  future,  the  first  thing  to  be  done  would  be  to  widen  the  channel  and 
basin  to  the  full  lunit  covered  by  the  project  and  to  G  feet  depth.  After 
this  the  work  would  be  largely  dei)endent  upon  the  tanount  of  money 
available. 

Money  statement 

July  1,  1894,  balance  imezpended $17.27 

Amount  appropriated  by  act  of  August  17,  lSd4 40,000.00 

40,017.27 
June  30,  1895,  amount  expended  during  fiscal  year 38,953.64 

July  1,  1895,  balance  unexpended 1,063.63 

(An^ount  (estimated)  required  for  completion  of  existing  project 200,000.00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


.^e 


tkC«{ 


report  of  mr.  john  r.  savage,  assistant  enginrer. 

Mat  2, 189^- 

Captain  :  J  have  the  honor  to  submit  the  following  report  of  operations  in  imp 
ing  Olympia  Harbor,  Washington,  during  the  fiscal  year  ending  June  30,  1^6. 

The  proposed  work  under  the  appropriation  of  August  17,  1894,  was  tbe  pa 
completion  of  the  dredged  basin  and  the  widenius  of  the  channel  formerly  drecL-^ 
to  a  width  of  200  feet  at  the  bottom,  alJ  to  be  dredged  to  the  depth  of  6  fee 
extreme  low  water.  A  contract  to  do  this  dredging  at  the  rate  of  16  cents  per  c 
vard  was  entered  into  October  18, 1894,  with  the  Bowers  Dredging  Company,  of  ~ 
land,  Oreg.,  aud  to  prepare  for  aud  to  take  charge  of  this  work  1  left  Portland, 
ber  29,  arriving  in  Olympia  the  same  day. 

The  channel  dredged  uuder  the  appropriation  of  July  13,  1892,  was  conside 
wider  than  the  lines  of  dredging  called  for,  and,  in  computing  the  amount  of 
year's  dredging,  the  west  bank  of  the  channel  was  considered  to  be  5  feet  to 
west  of  the  west  lines  of  the  dredged  channel  of  1893,  with  side  slopes  of  1  on  1. 
agreement  to  this  effect  was  entered  into  with  Mr.  A.  L.  Horner,  the  superinten 
or  the  Bowers  Dredging  Company. 

As  the  bottom  of  Olympia  Harbor  is  very  even  and  regular,  it  was  decided  to 
the  necessary  snrvevs  of  the  bottom  by  the  use  of  two  sextants,  observing  si 
taneously  to  three  known  points,  to  locate  the  point  of  observation.    The  h 
swinging  piles  used  by  the  dredger  in  1893  furnished  the  necessary  objects  to 
to,  and  in  order  to  locate  these  piles  a  line  was  run  on  the  track  of  the  Port  T< 
send  Southern  Railway  for  about  5,850  feet  of  its  length,  and  from  the  various  p 
of  this  line  angles  were  carefully  turned  to  the  swinging  piles.    This  line  alon 
railway  track  was  tied  in  with  the  streets  of  Olympia  aud  with  the  other  lin 
the  east  of  the  basin  to  be  dredged.    The  latitudes  and  departures  of  the  poin 
the  various  lines  were  computed  and  the  coordi  nates  also  of  the  swinging  piles  ^      fi'^ 
by  metuiB  of  th«  observed  angles.    The  aero  of  these  latitudes  and  depaztuio^'*' 
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^inton  the  center  lineof  Washington  street^Olympia  (the  center  line  being  famished 
r  the  city  engineer),  25  feet  norui  of  the  south  line  of  Fourth  street,  and  the  center 
De  of  Washington  street  is  taken  as  the  meridian  of  these  coordinates.  1  have  been 
iformed  that  when  the  Olympia  Harbor  lines  were  laid  down  it  was  originally 
itended  to  have  the  east  side  of  the  main  waterway  parallel  to  the  meridian  line 
isiimed  above,  or,  in  other  words,  parallel  to  the  north  and  south  streets  of  Olympia, 
It  as  an  error  of  about  five  minutes  crept  in,  the  outer  end  of  the  harbor  line  is 
ightly  farther  west  than  originally  intended. 

Parts  of  the  survey  of  1893  were  iised  in  connection  with  the  above-mentioned 
rvey  to  develop  the  contour  of  the  bottom,  of  which  a  plat  was  made,  cross  sec- 
>n8  taken  at  distances  of  10  and  20  feet  apart  and  platted,  from  which  the  sectional 
eas  of  the  cutting  required  were  computed.  The  total  volume  of  dredging 
quired  was  ascertained  to  be  224,071.17  cubic  yards,  which  amount  includes  the 
722.09  cubic  yards  excavated  from  in  front  of  Percivals  Dock,  where  the  old 
'edfsd  channel  had  shoaled  somewhat.  This  was  the  only  place  found  to  have 
m»mA  any,  and  was  undoubtedly  caused  by  the  cutting  of  a  portion  of  the  bank 
»0Te  and  around  the  Fourth  Street  Drawbridge  on  the  extreme  "long  run  outs." 
be  material  thus  carried  away  settled  in  the  comparatively  dead  water  opposite 
^civaPs  Dock  and  caused  the  hi^ti  spot  in  question. 

The  dredger  arrived  in  Olympia  October  31,  1894,  and  started  in  November  3,  1894, 
I  the  excavation  of  the  basin  (amounting  in  all  to  107,674  cubic  yards).  By  a  pro- 
«ioD  of  the  contract  the  Bowers  Dredging  Company  were  required  to  place  the 
icavated  material  on  the  line  of  the  Fourth  Street  Trestle  for  use  in  filling  the  tide 
ikts,the  city  of  Olympia  agreeing  to  retain  and  take  care  of  the  excavated  materia). 
I  this  way  the  material  that  would  otherwise  have  been  wasted  was  made  to  be  of 
reat  service  in  filling  the  streets  and  some  of  the  adjacent  lots.  On  the  east  side 
r  the  Capitol  Waterwny  a  brush  bulkhead  was  built  by  the  city  on  the  west  line  of 
fater  street,  extending  from  the  south  side  of  Third  street  to  a  point  about  125  feet 
nith  of  the  south  side  of  Fourth  street,  and  thence  carried  east  by  the  property 
^Ders  to  the  high  land,  the  tide  fiats  thus  inclosed  and  filled  amounting  to  a  little 
iter  2  acres.  This  bulkhead  was  formed  of  brush  fascines  about  20  feet  or  more 
I  length,  laid  transversely  with  the  line  of  the  bulkhead,  and  with  butts  out  toward 
le  channel,  and  in  courses  of  about  2  feet  in  thickness.  On  top  of  and  about  2  feet 
I  from  the  edge  of  each  course  was  laid  a  strine  piece  of  round  timber  about  8  or 
finches  through,  which  was  tied  back  by  another  piece  of  about  the  same  size,  at 
bht  angles  to  the  first  and  spiked  to  piles  inside  of  the  bulkhead  and  of  the  fill. 
The  next  course  of  fascines,  or  the  bottom  part  of  it,  was  laid  abutting  against 
■6  string  piece,  and  in  this  way  any  movement  outward  was  prevented.  The  face 
^  the  bulkhead  was  usually  built  with  a  slope  or  batture  of  about  one  on  one-half, 
|d  the  height  was,  on  an  average,  about  13  feet. 

The  filling  east  of  the  Capitol  Waterway  was  completed  November  19, 1894,  where- 
^n  the  discharge  pipe  was  carried  on  the  Fourth  Street  Trestle  to  the  west  of  the 
l^hntes  Waterway,  and  the  filling  of  that  part  of  Fourth  street  started.  On  each 
'O  4>f  this  waterway  the  end  of  the  fill  was  retained  by  a  bulkhead  or  crib  work  of 
^ber.  The  pieces  forming  this  crib  were  usually  10  by  12  inch  timbers  carefully 
t^ted  and  framed  before  being  put  in  place.  The  difi'ereut  layers  of  timber  were 
driftbolted  together  and  each  course  tied  back  by  other  timbers  extending  to 
«s  iDside  of  the  fill ;  in  this  way  the  whole  structure  was  perfectly  free  to  settle. 
^rash  mattress  about  30  feet  in  width  extends  under  these  cribs  and  along  their 


^t  the  sides  of  the  street  the  filling  was  retained  by  planking  spiked  to  the  "piles 
'Yning  the  roadway  or  the  support  thereto.  The  planking  would  extend  to  a  height 
4  or  5  feet  on  one  row  of  piles  and  then  would  step  back  till  the  next  row  waa 
wehed,  and  in  this  series  of  steps  the  fill  was  carried  to  the  caps  of  the  trestle. 
Co  fill  the  portion  of  Fourth  street  west  of  the  Deschutes  Waterway  the  excavated 
kterial  had  to  be  carried  a  distance  of  about  2,000  feet,  and  progress  was  rather  slow 
this  account,  as  considerable  extra  power  was  required  in  forcing  the  dredged 
i.terial  to  such  a  distance,  as  the  pipes  clogged  and  clear  water  had  to  be  pumped 
•out  half  the  time  to  keep  the  material  on  the  move. 

At  the  west  side  of  the  Capitol  Waterway,  the  end  of  the  fill  was  retained  and 
»ld  in  place  by  a  brush  bulkhead  of  similar  construction  to  the  one  already 
^escribed.  A  brush  mattress  about  3  feet  in  thickness  underlies  the  outer  edge  of 
is  bulkhead  and  extends  about  40  or  50  feet  out  from  the  bulkhead  toward  the 
^«xinel,  and  is  well  loaded  with  rock. 

lofilliflg  Fourth  street  and  the  various  properties  adjacent  and  adjoining,  about 
•^)(KK)  cubic  yards  of  material  was  used,  but  as  the  contractors  dug  both  wider  and 
^«per  than  required,  the  dredged  basin  had  not  been  completed  when  Fourth  street 
<>8  fully  filled,  and  consequently  about  20,000  or  30,000  cubic  yards  was  wasted 
^^d  or  to  the  east  of  Peroival's  Dock. 
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Besido  the  partial  completion  of  the  basin,  the  channel  width  was  extended 
for  a  space  about  600  feet  in  length,  and  increased  70  feet  in  width  for  a  dist 
about  5^720  feet,  thus  making  all  of  the  channel  to  the  north  of  the  basin  oi 
form  width  at  the  bottom  of  20C  feet.  The  excavated  material  from  this  wj 
of  the  channel  was  deposited  along  the  old  Lon^  Wharf  or  in  line  with  it 
portion  of  the  channel  to  the  north  of  the  end  oi  the  wharf. 

The  dredged  depth  called  for  was  the  same  as  that  of  the  old  dredged  chani 
6  feet  at  extreme  low  water,  but  the  depth  of  the  channel  when  complet 
about  li  or  2  feet  greater  on  an  average  than  the  depth  called  for,  thi 
excavation  being  a  measure  of  safety  on  the  part  of  the  contractors. 

As  in  1893,  the  excavated  material  was  found  to  consist  principally  of  sand 
top  covering  of  about  2  feet  of  mud.  Here  and  there  through  the  sand  m 
found  a  streak  of  shells,  frequently  cemented  together,  which  made  a  vei 
material. 

The  following  table  shows  the  rate  of  progress  during  the  four  months  t 
tractors  were  at  work : 


Month. 


Kovember,  1804 
Xlecember,  1884. 
January,  1895... 
February,  1885. 

Total 


Actual 

days  of 

work. 


15 
26 
27 
24 


£x< 


Om 


92 :  2 


From  the  above,  it  is  seen  that  the  excavation  per  working  day  was  2,435. 
yards,  or,  in  round  numbers,  about  2,500  cubic  yards  per  day. 

The  tide  gauge  on  PercivaPs  Dock,  with  its  zero  5.1  feet  above  extreme  lom 
was  replaced  by  a  new  tide  staff  divided  into  feet  and  tenths,  with  the  divisi 
into  the  wood,  set  with  its  zero  at  the  datum  plane 

The  present  dredged  channel  has  a  bottom  width  of  200  feet,  with  a  basil 
southern  end  varying  in  width  from  500  to  200  feet.  For  most  of  its  800 
length,  however,  the  dredged  basin  has  a  width  of  over  400  feet.  All  the  dred 
stated  above  was  to  the  depth  of  6  feet  at  extreme  low  wat^r. 

The  project  for  the  improvement  of  Olympia  Harbor  contemplates  a  i 
channel  250  feet^in  width,  extending  from  deep  water  on  the  north  to  the  sov 
of  Second  street  prolonged,  and  thence  hj  the  Capitol  Waterway  to  the 
Street  Bridge.  This  channel  broadens  out  into  a  basin  500  feet  wide  at  its  84 
end  (on  the  line  of  the  south  side  of  Second  street),  and  1,600  feet  north 
narrows  to  250  feet.  This  is  all  to  be  dredged  to  a  depth  of  12  feet  at  extre 
water. 

To  complete  this  project  to  the  present  depth  of  6  feet  at  extreme  low  wal 
require  the  following  amount  of  excavation : 

Col 

To  complete  basin 

To  complete  project  north  of  basin 


Total 

To  complete  the  total  project  will  require  the  following  amount  of  dredgi 

Cul 

To  complete  project  to  6  feet  depth 

To  complete  basin  to  12  feet  depth 

To  complete  Capitol  Waterway  to  12  feet  depth 

To  complete  Channel  N  of  basin  to  12  feet  depth 

Total 

The  next  appropriation,  I  believe,  could  be  well  expended  in  completing  the 
to  the  depth  of  6  feet  at  extreme  low  water,  and  any  money  that  migbt  rema; 
be  well  expended  in  deepening  the  dredged  basin.  • 

The  present  dredged  depth  is  sufficient  to  accommodate  all  the  present  inti 
navigation,  which  is  confined  to  light-draft  boats  and  steamers. 

In  January,  1895,  a  survey  was  luade  of  a  portion  of  Olympia  Harbor,  sout 
Fourth  Street  Bridge,  to  determine  the  cost  and  method  of  diverting  the 
from  the  upper  harbor  from  the  Capitol  to  the  Deschutes  Waterway.     On 
run  outs  the  velocity  of  the  current  in  the  Capitol  Waterway  oauses  cons: 


r  .1, 


^ 
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seoarinff,  and  this  material  in  BUBpension.  is  usually  deposited  in  the  dredged  channel 
helow ;  besides  this  the  Telocity  of  the  ciirreuts  is  liable  to  damage  wharves,  etc.,  on 
this  waterway.  If  this  water  were  to  run  oft*  by  way  of  the  Deschutes  Waterway, 
no  damage  would  be  done  to  the  dredged  channel,  and  the  velocity  of  the  current 
would  not  be  nearly  so  great,  as  there  is  no  dredged  channel  there  to  give  the  water 
any  great  amount  of  fall.  I  believe  the  diversion  of  this  npper  channel  to  be  a 
necessary  part  of  the  improvement  of  Olympia  Harbor,  the  cost  of  which  should  be 
mcladed  in  the  estimate  for  completing  the  project,  and  the  work  done  as  soon  as 
fnnds  wiU  permit. 

Very  respectfully,  your  obedient  servant, 

J.  R.  Savage,  Aaaigiant  Engineer. 
Capt.  T.  W.  Symons, 

CoTp$  of  Engineers  J  U.  S,  A, 


COMM1CRCIAL  STATISTICS. 

Olympia  Harbor  is  in  the  collection  district  of  Pnget  Sound.  Tacoma  is  the  port  of 
entry. 

The  following  returns  relative  to  the  commerce  of  Olympia  Harbor  for  the  fiscal 
jflar  ending  June  30,  1895,  were  furnished  by  Mr.  George  B.  Lane,  secretary  to  the 
Olympia  Board  of  Trade. 

^^/itppin^.— There  are  two  daily  lines  of  steamers  running  between  Olympia  and 
Seattle;  two  daily  steamers  to  Shelton  and  one  to  Tacoma,  all  making  round  trips. 
Tile  amount  of  freight  handled  by  the  Olympia-Seattle  line  averages  10  tons  daily. 
Average  number  of  passengers  carried  daily  by  these  coinbincd  lines  is  75. 

Exparte  and  importe. 


•     Articles. 


■XPOKTS. 

Ltn  (2,000,000  feet,  B.  M.) . . . 
Ivnber  (1.100,00Ofeet,fi.M.) 

Sisb,  dooni,  etc 

Ofwteni  (12.000  sacks) 

CLmrt  (10,000  sacks) 

XsMseU  (2.200  Hacks) 

Cm^  wcMMl(4,000cords) 

F^it  and  vegetables , 

Emv 

W 

Gnin 

Iion^vrork 

Wooden  water  pip*) 


Quantity. 


Tons. 
5,000 
2,200 

(*) 

750 

450 

110 

10,250 

n 

400 
100 

50 
5 

10 


Total. 


19, 325 


110,000 

11,000 

4.000 

30,000 

8,000 

3,5U0 

8,000 

20,000 

3,200 

1,000 

1,200 

500 

1,000 

101, 400 


*  Unknown. 
SUMMARY. 


Articles. 

Quantity. 

Value. 

IMPORTS. 

General  merchandise   and 
machinerv 

Tonn, 

2,500 
1.200 
2,000 
1,000 

il25.000 

Coal 

5,000 

Logs  (1.000,000  feet, B.  M.) -- . 
Agricultural  implements 

5,000 
8,000 

Total 

5,800 

138,000 

TotJi]  exports j      19,325 

TotAl  imports |       5, 800 


Value. 


$101,400 
138,000 


^etc  indueiries, — The  Olympia  Door  and  Lumber  Company's  new  mill  on  the  east 
aide  of  the  harbor  began  operating  about  two  months  ago,  and  are  now  manufactur- 
iBg  aboat  25y000  feet  of  lumber  daily. 

Tbe  steamers  are  doing  much  more  business  than  last  year,  probably  on  account 
of  the  Northern  Pacitic  Railroad  discontinuing  their  train  service  through  Olympia. 
This  railroad  runs  only  one  train  daily  from  Seattle  to  Olympia  and  return  to  Seattle. 

Th.e  Bteamen  Aberdeen  and  Multnomah  run  daily  to  Seattle.  The  Kteamer  Skagit 
Chief  mu%  daily  to  Tacoma.  The  steamers  Doctor  and  C'if//  of  Shelton  run  dnily  to 
Sheltou  and  Kamilche,  and  the  Estella  has  a  mail  route  round  tbe  islauds  twice  a 
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T  T  i8. 

IMPROVEMENT  OF  WATERWAY  CONNECTING  PUGET  SOUND  WITH  LAXES 

UNION  AND  WASHINGTON. 

This  is  a  new  work,  the  first  appropriation  for  it  having  been  made 
in  the  river  and  harbor  bill  of  August  17, 1894. 

The  river  and  harbor  bill  of  September  19, 1890,  contained  an  item 
directing  the  appointment  of  a  Board  of  three  olQScers  of  the  Corp«of 
Engineers,  upon  whom  should  devolve  the  duty  of  selecting  and  m- 
veying  the  most  feasible  location,  and  of  estimating  the  expeuse  of 
conbtriicting  a  ship  canal  to  connect  the  waters  of  Lakes  Union,  Wadi- 
ington,  and  Samamish  with  Puget  Sound,  and  appropriating  $10,01)0 
for  the  necessary  expenses. 

The  Board  thus  appointed  consisted  of  Col.  G.  H,  Mendell,Maj.T.H. 
Handbury,  and  Capt.  T.  W.  Symons.  Their  report  is  contained  in  floose 
Ex.  Doc.  No.  40,  Fifty-second  Congress,  first  session,  and  also  in  anunal 
Rei)ort  of  Chief  of  Engineers  for  1892,  page  2762  et  seq. 

Description  of  original  condition, — The  above  mentioned  reports  obd- 
taiued  a  full  description  of  the  physical  conditions  attendant  uponfte 
project  for  uniting  the  lakes  mentioned  with  Puget  Sound,  and  of  the 
plan  proposed  for  accomplishing  the  same. 

Briefly  stated,  they  are  as  follows: 

Lake  Washington,  19  miles  long  and  averaging  2  miles  wide,lie« 
east  of  Seattle,  and  is  from  2  to  6  miles  from  Puget  Sound.  Its-oidi- 
nary  level  is  16  feet  above  high  tide  in  the  Sound. 

Lake  Union  lies  to  the  north  of  Seattle,  between  Lake  Washington 
and  Puget  Sound.  It  has  an  area  of  about  1^  square  miles.  It  basno 
natural  connection  with  Lake  Washington,  but  it  has  an  artificial  oie, 
by  a  small  canal  used  chiefly  for  lumbering  purposes.  The  fall  ftflm 
Lake  Washington  to  Lake  Union  is  about  6  feet. 

From  Lake  Union  there  is  a  small  stream  flowing  to  the  head  of  Sil- 
mon  Bay,  distant  from  Lake  Union  about  1  mile.  From  the  head  of 
Salmon  Bay  to  deep  water  in  Puget  Sound  there  is  a  distance  of  about 
3  miles. 

The  plan  outlined  in  the  report  of  the  Board  consisted  in  dredging 
a  channel  through  the  flats  of  Shilshole  Bay  from  deep  water  in  tke 
Sound  to  the  mouth  of  Salmon  Bay,  and  there  building  a  lock  to  over- 
come the  differences  of  elevation  between  the  Sound  and  Lake  Union 

The  lock  with  a  dam  would  bring  the  waters  of  Salmon  Bay  to  4® 
elevation  of  Lake  Union. 

The  plan  further  provided  for  dredging  in  Salmon  Bay  to  give 4® 
requisite  depth  for  a  deep-sea  harbor,  and  for  the  digging  of  a  canal t<> 
connect  Salmon  Bay  with  Lake  Union,  and  the  necessary  dredging  *" 
Lake  Union  to  reach  the  head  of  the  lake.  Communication  bet^^^ 
Lakes  Union  and  Washington  was  provided  for  by  a  canal  with  a  ^^^ 
to  overcome  the  difl'ereiice  of  level  between  the  lakes,  and  by  dredgwS 
through  the  shallows  of  Lake  Washington  to  deep  water. 

A  variation  of  the  plan  was  to  throw  a  dam  across  the  outletof  ^' 
mon  Bay  and  dig  a  canal  from  Salmon  Bay  to  Smiths  Cove,  and  the*® 
dredge  a  channel  to  deep  water  in  Elliott  Bay,  building  a  lock  to  ov^" 
come  the  difference  of  level  between  the  waters  of  Elliott  Bay  and  l^^ 
Union. 

The  estimated  cost  of  the  canal  with  masonry  locks,  by  the  first,  J'' 
Shilshole  Bay  route,  was  $2,900,000,  and  by  the  second,  or  8iniw»8 
Cove  route,  was  $3,500,000. 
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lite  selection  of  the  route  to  be  adopted  has  yet  been  ihadeby 

APPROPRIATION. 

rreaa  August  17,  1894 $25,000 

>ropriation  has  certain  conditions  attached,  and  is  in  the  fbl- 
ignage: 

:iDg  Salmon  Bay  and  the  improvement  of  the  waterway  connecting  the 
Pnget  Sound,  at  Salmon  Bay,  with  Lakes  Union  and  Washington,  by 
[le  said  waterway  into  a  'ship  canal,  with  the  necessary  locks  and  appli- 
inection  therewith,  twenty-hve  thousand  dullnrs:  Provided,  That  no  part 
unt  shall  be  expended  on  the  improvement  of  the  waterway  connecting 
)fPnget  Sound  with  Lakes  Union  and  Washington  until  the  entire  right 
a  release  from  all  liability  to  adjacent  property  owners  have  been  secared 
id  States  free  of  cost  and* to  the  satisfaction  of  the  Secretary  of  War. 

]f  operations. — The  work  contemplated  by  the  above-quoted 
assigned  to  my  charp^e  by  letter  of  the  Chief  of  Engineers 
t  21,  1894,  with  instructions  to  ascertain  and  report  whether 
sary  right  of  way  and  release  from  liability  as  contemplated 
b  could  be  secured  to  the  United  States, 
eavor  was  made  to  have  a  suittcient  portion  of  the  appropria- 
)  available  for  surveying  the  right  of  way  and  marking  it  upon 
id,  and  for  determining  accurately  what  property  would  be 
:o  be  deeded  to  the  United  States,  and  that  from  which  deeds 
1  from  liability  would  be  required. 

h  the  Secretary  of  War  and  the  Comptroller  of  the  Treasury 
hat  no  portion  of  the  appropriation  could  be  expended  for 
connected  with  the  donation  of  the  lands,  easements,  and 
0  the  United  States. 

by  of  making  the  requisite  survey,  and  of  procuring  the  requi- 
I,  easements,  and  releases,  therefore  devolved  itself  fully  upon 
3  of  Seattle  interested  in  the  work. 

auization  was  effected  in  Seattle  to  accomplish  this,  but  the 
le  very  little  progress.  During  the  session  of  the  Washing- 
iture  of  1895  a  law  was  passed  giving  to  county  commissioners 
condemnation  of  property  for  canal  purposes.  Through  the 
f  this  law  the  people  interested  hope  to  get  the  right  of  way 
lents  required  for  the  ship  canal. 

mndry  civil  bill  approved  March  2, 1895,  provision  is  made  for 
iy  and  determination  of  the  lands  and  easements  required, 
sion  is  made  in  the  following  language: 

Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to  expend, 
)propriation  of  twenty-live  thonsaud  doUars  ''For  dredging  Salmon  Bay 
ement  of  the  waterway  connecting  the  waters  of  Puget  Sound,  at  Salmon 
^akes  Union  and  Washington,  by  enlarging  the  said  waterway  into  a  ship 
the  necessary  locks  and  appliances  in  connection  therewith,"  made  by  the 
ig  appropriations  for  the  constrnction,  repair,  and  preservation  of  certain 
£s  on  rivers  and  harbors,  and  for  other  purposes,'^  received  by  the  Presi- 
t  seventh,  eighteen  hundred  and  ninety-four,  the  snm  of  five  thousand 
}aktng  a  definite  survey  and  location  of  said  improvement  and  in  pre- 
dastral  map  showing  each  piece  of  property  required  to  be  deeded  to  the 
tes,  or  from  which  a  release  is  required,  with  its  metes  and  bounds. 

nformed  of  this  law  and  directed  by  the  Chief  of  Engineers  to 
vith  the  survey,  Mr.  Eugene  Ricksecker  was  employed  as 
engineer  and  pJaced  in  charge  of  the  work  with  instructions 
lefinitely  upon  the  ground  the  line  of  the  canal  selected  by  the 
Engineers  of  1890,  with  the  requisite  right  of  way  as  gener- 
lown  and  described  in  the  rex>ort  of  the  Board,  and  to  deter- 
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mine  with  exactitude  all  data  concerning  each  and  every  piece  and 
parcel  of  ground  within  the  limits  of  the  right*  of  way  between  theloT- 
water  line  of  Salmon  Bay  and  the  high- water  line  of  Lake  Union,  and 
to  prepare  maps  and  lists  of  all  such  property.  He  commenced  tie 
active  operations  of  the  survey  on  March  15, 1895. 

The  work  was  still  in  progress  at  the  close  of  the  fiscal  year. 

Uecommendations  and  remarks. — The  surveys  of  the  right  of  way  aid 
flooded  lands  have  not  yet  been  completed,  and  the  right  of  way  and 
deeds  of  release  have  not  been  received.  Nothing  has  therefore  been 
done  toward  the  actual  commencement  of  operations  on  the  work. 

The  procurement  of  the  right  of  way  and  exemptions  from  liabiKty 
is  a  work  of  very  considerable  magnitude  and  expense,  and  it  is  not 
I)ossible  to  tell  when  it  will  be  accomplished.  As  under  the  law  do 
work  can  be  done  until  this  matter  is  fully  settled,  it  is  not  deemed 
proper  to  make  any  recommendation  as  to  amount  of  appropriation 
which  could  be  profitably  expended  during  the  next  fiscal  year. 

Future  operations, — Work  will  continue  on  the  survey  unti'  it  is 
finally  completed,  when  the  maps  and  property  lists,  etc.,  will  be  sab- 
mitted  for  approval,  and  then  turned  over  to  the  commissioDers  or 
other  properly  constituted  authorities  for  their  action. 

Money  statement 

Amoant  appropriated  by  act  of  Augast  17,  1894 $25,00(100 

June  30,  1895,  amount  expended  during  fiscal  year 2, 68L06 

July  1,  1895,  balance  unexpended 22, 318.94 

July  1,  1895,  outstanding  liabilities 800.00 

July  1,  1895,  balance  available 21,518.94 


REPORT  OF   RUGRNE   RICK8KCKER,    ASSISTANT  ENGINEER. 

Seattle,  Wash.,  JnnelOflS^ 

Sir:  The  last  river  and  harbor  bill  contained  an  item  appropriating  $25,000 ''ft>f 
dredging  Salmon  Bay  and  the  improvement  of  the  waterway  connecting  the  witer 
of  Puget  Sound  at  Salmon  Bay  with  Lakes  Union  and  Washington  by  enlargiogw® 
said  waterway  into  a  ship  canal  with  the  necessary  locks  and  appliances  in  conojC' 
tion  therewith :  Providedy  That  no  part  of  said  amount  shall  be  expended  oo  w® 
improvement  of  the  waterway  connecting  the  waters  of  Puget  Sound  with  U*^ 
Union  and  Washington  until  the  entire  right  of  way  and  a  release  from  all  lifthility 
to  ad^jacent  property  owners  have  been  secured  to  the  United  States  free  of  co8l,M> 
the  satisfaction  of  the  Secretary  of  War." 

A  survey  with  estimate  for  this  work  was  made  in  1890,  and  a  Board  of  ^^^^^ 
reported  on  it,  indicating  upon  a  map  in  a  general  way  the  several  routes  py^P^* 

In  the  sundry  civil  appropriation  bill  of  March  2,  1893,  Congress  authorized  *® 
expenditure  of  $5,000  from  the  amount  previously  appropriated  **iu  making  »*"" 
nite  survey  and  location  of  said  improvement,  and  in  preparing  a  cadastral  o^* 
showing  each  piece  of  property  required  to  be  deeded  to  the  United  States  or  u^ 
which  a  release  is  required,  with  its  metes  and  bounds.'' 

The  President  afiixed  his  signature  to  the  bill  on  the  2d  of  March*  1895. 

On  March  10  I  met  you  in  Portland  in  answer  to  your  telegraphic  in»tnicti»"B- 
After  securing  material  from  your  office  and  from  several  sources  in  Seattb»JJ 
establishing  an  office  in  Fremont,  a  suburb  of  Seattle,  the  work  was  actively  heg* 
by  placing  three  parties  in  the  Held  on  the  19th  of  March. 

Tne  proposed  improvement,  with  tlie  exception  of  the  north  shore  of  Salmon  «*|^ 
which  comprises  the  water  front  of  the  town  of  Ballard,  lies  wholly  within  the  h"^' 
of  the  city  of  .Seattle. 


The  general  route  of  the  proposed  canal  leaves  Puget  Sound  at  the  mouth  of  SaJ"^. 
ay,  traverses  the  entire  length  of  this  bay,  thenoe  by  a  cut  to  Lake  Union,  t^^*^"'  *. 
Lake  Uuion  to  its  ejwteiu  extremity,  finally  entering  Lake  Washington  by  ^^ 


Bay,  traverses  the  eni 
Lake  Uuion  to  its  e: 
across  a  narrow  ridge  called  the  Portage. 
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The  project  ooDtemplates  making  a  fresh- water  basin  ont  of  Salmon  Bay,  at  present 
■alt-water  body  navigable  at  half  tide,  by  raising  its  waters  to  and  maintaining 
lem  on  a  level  witli  Lake  Union  by  means  of  a  lock  at  its  mouth.  It  also  calls  for 
lock  between  Lake  Union  and  Lake  Washington. 

The  work  of  this  survey  was  the  determination  of  a  mean  elevation  for  the  surface 
t  Lake  Union  and  the  area  affected  by  raising  the  water  of  Salmon  Bay  to  the 
ighest  level  that  Lake  Union  might  attain  under  this  improvement;  to  locate  and 
Brmanently  monnment  the  required  right  of  way  upon  the  ground ;  to  accurately 
Bfine  each  tract  of  land,  lot,  ana  fraction  within  the  limits  affected,  and  to  determine 
16  present  ownership. 

This  involved  the  making  of  an  accurate  cadastral  and  topographic  survey  and  map 
'  the  vicinity  of  the  proposed  improvement. 

In  the  work  of  the  survey  all  measurements  were  made  with  a  Roe  and  a  Chester- 
ftn  steel  tape,  reading  to  hundredths  of  a  foot;  corrected  in  the  field  for  tempera- 
re  and  pull,  comparisons  having  been  previously  made  with  a  recently  standardized 
)el  tape  from  the  U.  S.  Coast  and  Geodetic  Survey. 

1  tnangulation  system  was  extended  from  a  base  line  measured  on  the  lower  Salmon 
^y  Bridge  to  a  check  base  near  Lake  Union. 

rhe  Salmon  base  was  measured  three  times.  The  range  was  0.0172  foot.  The  mean 
lult,  1,375.7205  feet. 

Angles  were  observed  with  a  6^-inch  Buff  and  Berger  transit  at  twelve  stations  by 
)  method  of  repetitions,  each  angle  repeated  twelve  times.  The  average  angle 
*rection  was  2.48  seconds. 

Phe  mean  length  of  three  measurements  of  the  check  base  was  1,143.7065  feet;  the 
ige  was  0.0201  foot;  the  computed  length  was  1,143.6950 feet.  A  careful  survey  of 
Lmon  Bay  having  been  recently  made  by  M.  Stixrud  for  the  State  harbor  line  com- 
asion  and  the  State  board  of  tide-land  appraisers,  it  was  decided  to  utilize  that 
rk  in  its  entirety,  supplementing  it  by  the  addition  of  features  necessary  for  this 
rk.  The  city  of  Seattle  had  spent  some  $1,200  in  relocating  certain  block  corners 
the  Denny- Hoy t  addition,  and  this  material  was  obtained  and  utilized  as  far  as 
ssible.  City  Engineer  Thompson,  with  the  authority  of  the  common  council  of 
»ttle,  also  worked  in  conjunction  with  me  in  the  Ross  addition  in  determining  the 
mi  probable  positions  for  .block  corners  established  without  record  and  many 
ig  since  destroyed. 

^I  lot  and  block  comers  that  could  be  found  upon  the  ground,  together  with  the 
provementn,  were  first  located.  These  formed  a  basis  upon  which  was  arranged 
9  presumed  intention  of  the  land  surveyor,  as  shown  by  the  County  Recora  of 
ats,  a  record  which  frequently  fails,  as  in  these  cases,  to  show  either  angles,  dis- 
aces,  or  sizes  of  many  of  the  lots.  At  the  Portage,  between  Lakes  Union  and 
ashinjifton^  the  land  had  evidently  been  platted  on  paper  only,  making  it  necessary 
subdivide  the  section  inclosing  it.  An  excess  of  land  was  found  in  both  direo- 
>ns,  which  made  the  fitting  of  the  plat  to  the  ground  less  complicated.  The 
ecription  of  the  property  by  deed  was  at  times  confusing.  In  one  case  the  phrase 
sasterly  273  feet  from  the  west  boundary  "  proved  to  be  a  diagonal  line  across 
operty  which  measured  212  feet  on  an  east  line.    Another  case,  where  the  width 

a  street  intended  to  be  66  feet  was  65  feet  at  one  end  of  an  addition  and  over  90 
Btat  the  other.  In  all  of  these  additions  it  is  the  intention  of  the  city  to  adopt 
ir  location  and  to  monument  such  street  intersections  as  will  permanently  estab- 
ih  the  additions.  Other  additions  connected  with  our  work  were  the  Ross  second, 
e  Oilman,.  Oilman  Park,  Ballard,  and  Bay  Terrace. 

All  computations  were  based  upon  a  system  of  rectangular  coordinates,  the  origin 
Seed  at  such  a  point  in  Puget  Sound  as  to  be  south  and  west  of  the  entire  work. 
I*he  meridian  for  the  work  is  the  same  as  that  used  by  the  State  in  the  survey  of 
e  harbor,  and  is  approximately  T  28"  west  of  the  city's  meridian.  The  datum  plane 
^  placed  30  feet  oelow  extreme  low  tide  to  avoid  negative  quantities  by  being 
^ely  below  the  level  of  any  constructive  works. 

^or  a  period  of  one  year,  from  August,  1891,  to  August,  1892,  the  U.  S.  Coast  and 
odetic  Survey  maintained  an  automatic  tidal  gauge  in  Seattle  Harbor,  and  from 
^  seven  highest  tides  occurring  during  that  period  deduced  a  value  of  15.77  feet 

the  difference  in  height  between  high  and  low  tide.  This  position  of  high  tide 
TespoDds  to  47  feet  (46.98)  on  our  datum. 

^he  level  of  Lake  Union  was  found  to  vary  3  feet  from  summer  to  winter  of  1894. 
)8  proposed  to  maintain  it  at  an  elevation  of  55  feet,  or  8  feet  above  high  tide, 
owing  a  maximum  rise  and  fall  of  2  feet.  Bench  marks  were  established  at 
«rvals  of  about  800  feet  around  Salmon  Bay  and  along  the  waterway  to  Lake 
ion. 

C^he  flooded  area  was  outlined  upon  the  ground,  pe^s  being  placed  from  50  to  100 
t  apart  horizontally.  The  Portage  was  connected  with  Fremont  by  a  line  of  levels. 
Carres  of  equal  elevation  at  intervals  of  2  feet  vertically  were  placed  over  the 
»a  affected  from  datum  to  an  elevation  of  62  feet,  or  15  feet  above  extreme  high 
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tide.  This  work,  as  well  as  the  location  of  all  improvemeDts,  was  done  by 
of  stadia  measurements  with  the  plane  table.  The  average  length  of  the  shots, 
excluding  those  taken  at  the  mouth  of  Salmon  Bay,  was  255  feet.  Vertical  rotd- 
ings  on  intermediate  stations  were  taken  tn  the  nearest  tenth  of  a  foot. 

The  elevations  of  station  points  were  checked  to  the  nearest  hundredth  of  a  foot. 
Below  47  feet,  the  level  of  high  tide,  the  number  of  locations  per  100  square  feet 
average  0.1.    Above  47  feet  they  average  3.4. 

Location  of  the  canal. — For  convenience  of  notation  the  route  is  divided  into  eight 
sections,  lettered  from  A  to  H,  the  characteristic  features  of  which  are  tabled  m 
follows : 


StatioD. 


28+50| 

62 +  09  I 

150  I 

205  +  8o| 

841 +60  I 

309| 

415^ 


Section. 


Length 

of 
tangent« 


A,  Shilfthole  Bay 

B,  lock  at  entrance 

C,  Onter  Salmon  Bay 

D,  Inner  Salmon  Bay 

E,  Fremont  Cnt 

F.Lake  Union 

G,  Portage  Cnt  and  Lock 
H,  Union  Bay 

Total 


Feet. 
850 

550 

920 

5,210 

1.760 

4,521 

2,750 

4.600 


Length 
carves. 


Feet. 
1,000 


880 
4,581 
3.800 
0.079 


21,270 


20,230 


Curva- 
tare. 


Bottom 
width. 


A\*erage 
depth  of 
cntttngs. 


o      « 
41    48 


29  21 

144  12 

6  20 

331  15 


Feet.       1 
300 


Feet. 
200 


Exesm- 

tioa. 


8B8,«W 


120 

270 

81,400 

300  to  200 

90 

158.100 

200 

50 

4%IOO 

80 

250 

030,100 

200 

40 

241,100 

80 

400 

465,100 

200 

150 

573,400 

562    56  j I  3,474.100 


Across  the  upland  (Sections  E  and  O)  a  right  of  wajc  300  feet  wide  has  been  M\»d 
for.  The  canal  will  have  a  depth  of  26  feet,  a  width  of  80  feet  on  the  bottom,  aad 
158  feet  at  the  water  surface,  with  slopes  1^  on  1.  Placing  the  lower  berni  at  6  foet 
above  the  water  surface,  there  will  remain  62  feet  of  land  on  each  side  of  the. canal 
that  will  be  available  in  Section  £  for  street  purposes,  railway  lines,  etc.  In  Sec- 
tion G  nearly  the  entire  right  of  way  will  be  required  for  the  cutting. 

Section  £,  the  longest  out,  deviates  but  little  from  a  straight  line.  It  extends 
diagonally  across  a  flat  valley,  but  a  few  feet  higher  than  Lake  Union  at  its  upper 
end.  This  valley  was  platted  into  lots  several  years  ago.  Many  of  them  have  been 
sold,  and  a  number  or  these  are  occupied  by  improvements.  A  considerable  ana 
lying  either  below  the  level  of  the  water  surface  in  the  canal  or  cut  off  from  its  natmal 
drainage  basin  by  the  berm  will -be  more  or  less  damaged.  The  spoil  earth  from  the 
canal  will  likely  reclaim  the  former,  while  the  latter  must  either  be  Ailed  with  mile- 
rial  obtained  elsewhere  or  await  the  building  of  a  sewer  to  tide  water  of  sufficient 
size  to  carry  off  the  surface  drainage.  But  one  class  of  land  is  affected  in  Section  6, 
namely,  that  included  in  the  right  of  way. 

Tho  following  table  shows  the  distribution  of  the  area  in  the  right  of  way,  that 
which  is  floode<l,  and  that  may  be  affected.  Sections  F  and  H  are  entirely  free 
navigation. 


Section. 

Fall  lots. 

Right  < 

Fraction- 
allots. 

>f  way. 

Total 
area. 

Fall  loU. 

Flooded 

area 

.fractional 

lota. 

Totel 
ana 

A 

3 
3 
0 
1 
160 
38 

11 
7 

11 

8 

195 

4 

AereJt. 

7.82 

1.05 

3.3U 

.31 

38.22 

20.52 

Aem. 

B 

' 

185 

9L33 

c 

D 

407 
295 

84 

B 

156         i&.20 

G..- 

• 

Total 



71.22    

i     3ing 

Grand  total  area 

38110 

The  above  area  includes  167.58  acres  of  tide  lands  recently  platted  by  the  State  of 
Washington. 
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Plata  and  descriptions  of  each  piece  of  property  will  be  ready  for  the  commis- 
sioners of  King  Coanty  the  latter  part  of  this  month,  when  it  is  expected  that  con- 
demnation proceedings  will  be  institnted  by  tbeni  against  the  different  property 
holders  affected,  in  conformity  with  an  act  passed  by  the  last  State  legislature, 
entitled,  *^An  act  to  grant  to,  and  prescribe  powers  of,  counties  relative  to  pnblio 
'works,  undertaken  or  proposed  by  the  State  of  Washington  or  the  United  States, 
and  declaring  an  emergency." 

When  these  suits  are  brought  to  a  close  the  county  will  be  able  to  furnish  a  clean 
title  to  the  Government  for  the  right  of  way  needed  and  a  release  from  damages  that 
might  be  demanded. 

The  location  will  be  marked  by  a  number  of  stone  monuments  before  the  work  is 
compIete<l. 

The  route  of  the  canal  and  vicinity,  excepting  that  portion  lyin  gin  Lake  Union, 
Union  Bay  and  Lake  Washington,  is  being  shown  on  eleven  sheets  of  uniform  size, 
24  by  30  inches,  on  a  scale  of  100  feet  to  I  inch,  also  the  important  data  used  or  deter- 
mined.    It  is  expected  to  complete  this  work  in  July. 

The  changes  made  iu  the  location  of  the  canal  in  Sectiou  £  have  met  with  the  gen- 
eral public  approval,  and  give,  I  believe,  an  economical  route  in  point  of  first  cost, 
leas  valuable  right  of  way,  and  a  reduced  excavation,  easier  maintenance,  the  absence 
of  sharp  curves  and  attendant  bank  protection,  allowing  increased  speed  for  traffic, 
and  a  practically  straight  channel,  saving  time  in  transportation. 

Physical  data.— The  following  table,  taken  largely  from  the  Report  of  Survey,  1890, 
reduced  to  this  datum,  and  supplemented  by  material  from  this  survey,  gives  the 
principal  data  connected  with  the  project : 

Elevatiatu,  Feet.  Feet. 

Extreme  low  tide,  Puget  Sound 30      to    1 

Low  tide,  Puget  Sound 31.2  to    1.2 

Extreme  high  tide,  Puget  Sound 47      to  17 

Lake  Union,  lowest  water  observed '. 53      to  23 

Lake  Union ,  highest  water  ol)served : 56      to  26 

Lake  Washington,  lowest  water  observed 61.6  to  31.6 

Lake  Washington,  highest  water  observed 63. 1  to  33. 1 

Lake  Washiugtou,  highest  water  Hood  marks 64. 4  to  34. 4 

Areas,  depths,  etc, 
Salmon  Bay : 

Total  water  area..^ acres..  318 

25  feet  and  over  in  depth do 35 

Less  than  25  feet  in  depth do 283 

Lake  Union : 

Total  water  area do 905 

25  feet  and  ovei  in  depth do 499 

Less  than  25  feet  in  depth do 406 

Greatest  depth feet..  60 

Lake  Washington : 

Total  water  area  (about) acres. .  24, 896 

25  feet  and  over  in  depth  (about) do 22, 000 

Greatest  depth  (probably) feet..  600 

Lake-  Samamish : 

Total  water  area -. acres..  5,120 

25  feet  and  over  in  depth  (about) do 4,  (X)0 

Less  than  25  feet  in  depth  (about) do 1,120 

Greatest  depth  (about) feet . .  100 

Lake  Union  drainage  basin square  miles..  6 

Lake  Washington  drainage  basin do 182 

Samamish  River  drainage  basin do 109 

Lake  Samamish  drainage  basin do 102 

Dimenaionti. 

Feet. 

Approach  to  outer  lock,  depth  below  extreme  low  tide 26 

Outer  lock : 

Width  of  gates  in  clear 50 

Length  of  lock  chsimber  in  clear 400 

Depth  of  lock  in  clear 26 

Canal  excavated  in  uplands,  Fremont  and  Portage  cut,  depth 26 

Upper.lock,  same  dimensions  as  outer  lork. 

Appended  hereto  is  a  comniuuication  from  Mr.  Wesley  Wilson,  manager  of  the 
Seattle  Coal  and  Iron  Company. 
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In  CQiiclaBion  I  wish  to  noknowle^ge  oourteaies  from  Civil  Eni^iaeen  Stixradfod 
Nasten,  and  City  Engineer  R.  H.  Thompson,  and  to  thank  the  force  who  have  m 
foithfully  aided  me  in  their  aeyeral  eapacities. 

Respectfully  submitted. 

EUGKNK  RlCKSKCKKR, 

AsMtant 
Capt.  T.  W.  Symons. 


LBTTBR  OF  MR.   WX8UEY  WILftON,  MANAOKR  SEATTLB  COAL  AND  IRON  COMPAmr. 

« 

Seattlb  Coal  and  Iron  Compant, 

Gilmaiif  W4$h.,  M^y  g9, 188$, 
Dkar  Sir: 

•  «  •  •  •  *  • 

In  shipment  of  a  commodity  like  coal  prompt  dispatch  in  the  loading  and  dis- 
charging of  vessels  cuts  a  great  figure  in  the  cost  of  transportation.  On  the  northari 
lakes  between  Buffalo  andDuluth  coal  is  carried  at  a  maximum  rate  of  50  cents  ptf 
gross  ton  of  2,240  pounds,  and  1  have  known  of  coal  being  transported  between  Askf 
tabula,  Ohio,  and  Duluth,  Minu.,  ae  low  as  26  cents  per  gross  ton  of  2,240  pounds. 

The  rates  for  this  service  are  based  largely  upon  the  fact  of  quick  dispatch  n 
loading  and  discharging.  Our  rates  from  Seattle  to  San  Francisco  have  never,  to 
my  knowledge,  been  below  $2  per  gross  ton,  and  while  we  have  the  disadvantage  o^ 
having  to  compete  with  coals  in  vessels  coming  from  foreign  countries  to  San  Fraih 
CISCO  and  other  coast  ports  for  grain,  which  they  bring  at  very  low  rates  on  acconot 
of  it  furnishing  them  with  ballast,  out  of  whicn  they  can  make  a  little  somethiiur 
in  the  transportation,  such  competition  as  this  tends  in  a  great  measure  to  curtMi 
the  output  of  our  mines  in  Washington,  by  reason  of  being  compelled  to  competi 
with  such  low  rates  in  the  transportation  on  coal  ballast,  as  above  mentioned. 

The  ebb  and  flow' of  the  tides,  which  we  would  get  rid  of  by  having  our  bunken 
erected  in  tretih  water  on  Lake  Washington,  would  also  be  a  very  great  advanta^ 
in  the  loading  of  vessels,  as  the  extremes  of  the  tides  on  Puget  Sound  are  very  great 
and  make  it  very  difficult  to  load  vessels  promptly,  as  we  have  frequently  to  wail 
for  the  tide  to  ebb  and  flow  before  being  able  to  deliver  cargo  to  vessels. 

My  firm  belief  is  that  if  the  canal  was  opened  into  Lake  Washington,  so  that  w« 
would  be  enabled  to  erect  permanent  bunkers  and  thus  be  able  to  give  vessels  quick 
dispatch,  we  would  thereby  much  more  successfully  compete  with  the  products  of 
foreign  countries  in  our  coast  markets,  which  would  certainly  add  very  materially 
to  the  development  of  our  American  coal  industries  in  the  great  Northwest. 
I  beg  to  remain,  yours  very  truly, 

Wbsley  Wilson,  Manager. 

To  EUGBNE  RiCKSBCKER,  C.  E» 


commercial  statistics. 

Seattle  is  in  the  collection  district  of  Puget  Sound  and  is  a  port  of  entry. 

The  following  returns  relative  to  the  commerce  of  the  port  of  Seattle  were  com- 
piled from  the  statements  furnished  by  Mr.  Tracy  H.  Robertson,  secretary  of  Seattii 
Chamber  of  Commerce,  and  other  sources.  They  are  for  the  fiscal  year  ending  Juni 
30, 1895. 

Shipping. 

Number  of  foreign  and  coastwise  vessels  arrived 1,319 

Aggregate  net  registered  tonnage  of  same 842,90 

Number  of  Sound  steamboats  making  regular  trips  from  Seattle,  mostly 

daily 6B 

Number  of  Sound  steamboats  making  occasional  trips  from  Seattle,  by  actual 

count  at  time  of  inspection IS 

Aggregate  net  registered  tonnage  of  these  84  steamboats 25, 391 

Number  of  Sound  ports  touched  by  same 157 
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Ocean  steamer8» 
The  following  arrive  at  and  depart  from  Seattle  at  regular  intervals: 


I 


Name. 


CitvofPnebUk... 

^WalUWallft 

ITfufttlUa 

Farallon 

Williimette 

Alkl 

CitYofTopeka... 

Chilcat 

Willap* 

Queen 

SigDal 

City  of  Klngaton 

Boaalie 

JBrasgei 


Regular 

Draft. 

net 

tonnage. 

Feet. 

23| 

1,713 

21 

2.108 

21 

2,168 

10| 

566 

21 

1.605 

17 

888 

18 

747 

n 

106 

10 

250 

21 

1,672 

n 

392 

816 

10 

227 

7 

07 

Route. 


^San  Franciaco;  one  steamer  every  five  days. 


•Alaska;  two  ateamera  each  week. 

Portland ;  every  two  weeks. 
> Victoria,  British  Colombia;  daily  and  triweekly. 


The  nmnber  of  paeseneers,  incoming  and  outgoing,  carried  by  all  steamers  during 
the  year  was  649,332,  and  the  freight  naodled  by  all  steamers  for  the  same  period 
was  upward  of  850,000  tons. 


Exports  and  imports  by  water. 


Articles. 


Coal 

Xiomber  (11»,M42,483  feet,  B.  H.) 

Sbiogles 

lAtha  (107,480  bundles) 

Pickets 


BXPOBT8. 


Piles  (3,202) 

Ship  aad  boat  spars  (437) 

Wheat  and  other  grain,  flour,  hops,  fruit  and  vegetables,  canned  salmon,  furs, 
etc.,  of  which  separate  quantities  unknown 


Total 

IMPORTS. 

General  merchandise  of  all  descriptions  (not  enamerated) , 


Quantity. 


351,782 


Actual 
value. 


T(mt. 

287,855 

$1,007,498 

239,685 

1,078,579 

8,081 

113, 134 

4,187 

83,486 

615 

22,755 

(*) 

5.123 

(•) 

8,512 

211,664 

3.886,464 

752,077 

6.650,533 

$5,278,730 


*  Weight  can  not  be  estimated. 


SUMMARY. 


Total  exports. 
Total  imports. 


752,077 
351,782 


Value. 


$6,650,553 
5,276,780 


Ship  building. 

Following  is  a  list  of  the  vessels  built  at  the  various  shipyards  at  and  near  Sel^ttle 
during  the  year: 


Maria 

Comet 

Lizsie  B. . . . 

Penguin 

Enigma 

White  Star. 
Blacto. 


Name. 


Sloop.... 

Schooner. 
....do... 
Steamer  . 
Sloop 


Ket 

Draft, 

tonnage. 

loaded. 

Feet. 

6.36 

3.3 

5.42 

5 

20.50 

5.8 

31.88 

7.1 

10.66 

5.6 

8.18 

5.0 

8.48 

4.5 

For  what  trade. 


Fishing. 
Pleasure. 
Fishing. 
Do. 
Coasting. 
Pleasure. 
FiahUg. 
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Ship  building — Coutinued. 


Name. 


Itig 


Berin g  Sea '  Sch ooner . 

Alley do  ... 

Pcoapect Sloop  — 

Lillie  and  Maud ScliooDer . 

City  of  fiothen Steamer  . 

Oriole 1  Sloop 

Vifl[ilant j  Steamer  . 

Trilby j  Schooner. 

Kancv I  Sloop 

A  polio i ci o  . . . 

Ben do 


Eclipse 

City  of  Shelton.. 
Myntio  (rebuilt). 

M.M.Morril 

Bob  Roy 

Loyal 


[)ya 

Ibei 


Liberty. 
Kate.... 
Alice  ... 


Steamer  . 

do... 

Steamer  . 
Schooner. 

do... 

do... 


Sloop . 
.'.'.'.'.do 


Net 
tonnage. 


46.18 

5.78 

25.88 

7.ft5 

30.77 

7.36 

25.22 

10.17 

8.04 

5.11 

6  79 

7.84 

138.39 

13.76 

43. 19 

10.15 

26.50 

10.39 

10.89 

7.49 


Draft, 
loaded 


Feet. 

7 

3.6 

6  9 

4.8 

3.4 

3.5 

9.3 

3.6 

3.1 

3 

3.3 

4 

6 

4 

7.8 

4 

5.8 

4.5 

4 

3.6 


For  what  trade. 


Sealing. 
Fishing. 
Coasting. 

I>o. 

Do. 

Do. 
Coasting  (tng). 
Coasting. 
FiHhing. 
Pleaaare. 
Fishing. 
Coasting. 

Do. 
Coaattng  <tng). 
Sealing. 
Fishing. 

Do. 

Do. 

Do. 

Do. 


Industries  {present). — ^The  last  United  States  census  gave  evidence 
of  331  manumcturing  establishments,  4,04K  employees,  and  $10,203,007 
finished  products.  Since  this  census  there  have  been  adde<l  more  than 
100 new  industries, includiug  7  saw  and  shingle  mills,a  fiour  mill,  woolen 
mill,  packing  house,  pressed  brick  and  fireproofing  works,  baking  pow- 
der and  spice  manufactory,  G  box  factories,  a  carriage  factory,  2  broom 
factories,  2  tanneries,  a  pickle  and  vinegar  works,  artificial  stone  works, 
boat  and  naphtha  launch  factory,  boiler  works,  tinware  manufactory, 
and  2  shipyards. 

Industries  {new  and  prospective). — (1)  Ship  canal  connecting  Puget 
Sound  with  Lake  Washington;  (2)  exciivations  of  deep  waterways  and 
basins  in  the  tide  flats  of  Seattle  Llarbor,  and  a  ship  canal  from  the  har- 
bor to  Lake  Washington,  iind  with  the  material  filling  in  of  1,7(K)  acres 
of  tide  lands  in  Seattle  Harbor;  (3)  Siioqualmie  power  plant  (to  gen- 
erate power  for  Seattle  factories  and  street  railways;  energy  of  falls, 
51,000  horsepower);  (4)  Cedar  River  power  plant  (same  purpose  as 
above);  (5)  car  manufactory  and  steel  works;  (6)  glass  works;  (7) 
Acetylene  works;  (8)  flour  mill;  (9)  opening  of  Renton  coal  mine  (now 
in  successful  operation);  (10)  pottery  works;  (11)  packing  house;  (12) 
cofi'ee  and  spice  mill. 


TT  ig. 

IMPROVEMENT  OF  EVERETT  HARBOR,  WASHINGTON. 

This  is  a  new  work,  the  first  appropriation  for  it  having  been  made 
in  the  river  and  harbor  bill  of  August  17, 1894. 

Description  of  original  condition. — Everett  is  situated  on  a  i>eninsa]a, 
one  side  and  the  end  of  which  is  bounded  by  the  Snohomish  River  and 
the  other  side  by  the  waters  of  Puget  Sound.  Of  the  water  front  on 
Puget  Sound  but  a  small  part  has  deep  water,  the  remainder  fronts  on 
the  tide  flats  which  have  been  formed  by  the  Snohomish  River. 

A  portion  of  the  river  forming  the  rear  or  fresh-water  boundary  of 
the  peninsula  has  navigable  depths  suflicient  for  all  ordinary  purposes 
of  commerce,  but  below  this,  and  especially  across  the  tide  flats  at  the 
mouth,  the  water  is  shallow,  and  great  difficulty  is  experienced  in  get- 
ting into  the  fresh-water  river  \\atbot  \>«iAi>L  o^  \)afe  ^\fc^  • 
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Plan  of  improvement. — The  plan  of  improvement  adopted  for  this 
work  is  understood  to  be  that  prepared  by  me  and  submitted  under 
date  of  July  9, 1894,  and  described  in  Senate  Ex,  Doc.  No.  139,  part  2, 
Fifty  third  Congress,  second  session.  The  plan  may*  be  generally 
described  as  follows : 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lapds 
adjoining  deep  water  near  the  river's  mouth;  second,  to  dredge  a 
channel  from  this  through  the  tide  flats  and  the  Old  Biver  mouth  to 
deep,  fresh  water  in  the  Snohomish  Biver,  this  channel  being  designed 
to  bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for  nav- 
igation about  the  peninsula  and  into  the  deep  water  bounding  the 
peninsula  on  the  east;  and  third,  to  protect  and  maintain  this  harbor 
and  channel  across  the  tide  flats  by  a  bulkhead  interposed  between 
them  and  the  open  waters  of  the  Sound,  the  bulkhead  to  act  as  a  retain- 
ing wall  for  the  material  dredged  from  the  harbor.  The  estimated  cost 
of  the  work  is  $372,000. 

APPROPRIATION. 

Act  of  Auguat  17,1894 $10,000 

The  language  of  the  act  is  as  follows: 

For  dredging  Everett  Harbor,  including  the  month  of  Snohomish  River,  and 
Bnohomiflh  Klver  from  mouth  to  Lowell,  in  the  State  of  Washington,  the  sum  of  ten 
ilioasand  doUars. 

Amount  expended  to  June  30^  1895. — The  amount  expended  on  the 
project  to  June  30, 1895,  was  $84.79. 

Results  obtained  to  June  30^  1895, — The  work  having  but  fairly  com- 
menced, no  results  of  value  can  yet  be  claimed. 

Report  of  operations, — ^The  language  of  the  law  confined  the  work 
to  be  done  to  dredging.  The  proper  conduct  of  the  work  required  that 
the  work  of  dredging  should  be  preceded  by  a  retaining  bulkhead  to 
impound  the  dredged  material  and  to  shelter  the  dredged  channel  from 
outside  wave  action.  As  this  retaining  bulkhead  could  not  legally  be 
built  with  the  money  appropriated,  it  was  decided  that  the  expenditure 
of  the  appropriation  should  be  delayed  until  the  defect  in  the  law 
could  be  cured  or  until  the  necessary  bulkhead  could  be  built  through 
some  other  means. 

On  February  1, 1895,  a  joint  resolution  of  Congress  was  approved, 
making  the  requisite  change  in  the  law. 

This  resolution  is  as  Ibllows: 

That  the  appropriation  of  ten  thousand  dollars  heretofore  made  for  dredging 
£2verett  Harbor,  at  Everett,  in  the  State  of  Washington,  may  be  used  by  the  Secre- 
tary of  War  in  the  constractiou  of  a  fresh- water  harbor  at  Everett,  in  said  State, 
in  accordance  with  the  project  submitted  by  Captain  Thomas  W.  Symons,  of  Corps  of 
Engineers,  United  States  Army,  on  Jnly  ninth,  eighteen  hundred  and  ninety-four, 
and  printed  in  Senate  Executive  Document  numbered  one  hundred  and  thirty-nine, 
part  two,  second  session  of  the  Fifty-third  Congress. 

The  resolution  was  received  from  the  Chief  of  Engineers,  with  in- 
structions to  prepare  and  submit  a  project  for  the  expenditure  of  the 
910,000  appropriated  for  the  construction  of  a  fresh-water  harbor  at 
Everett. 

Under  date  of  February  14, 1895,  a  project  for  the  work  was  submit- 
ted, which,  in  brief,  consisted  in  building  a  bulkhead  from  the  lower 
end  of  Smiths  Island  along  the  bulkhead  line  hitherto  established  by 
the  Secretary  of  War,  the  work  to  extend  to  such  a  length  as  the  prices 
bid  for  it  would  x>ermit. 


843^      REPORT  OF   THE   CHIEF   OF   ENGINEERS,  IT.  8.  ARMY. 

The  work  was  advertised,  and  on  May  18,  1895,  bids  were  opened. 
The  following  is  an  abstract  of  those  received : 


1 

2 
3 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


J  D.  Wickliff,  Portland.  Greg 

J.  J.  Manev.  Everett,  Wash 

Bogart  4c  Conway,  SeattleiWaab 

B.  V.  TomnkiDS.  Everett,  Wash 

Savace  &  Scofield,  Olympla,  Wash 

J.  F.  Hart  Lumber  Co..  Everett,  Wash 

Dickinson  &  Co.,  Tacoma,  Wash 

Edwards  St,  Bimey,  Everett,  Wash 

Frank  Twombly,  Seattle.  W  ash 

F  A.  Keafal.  Tacoma,  Wash 

Timothy  G.  Ooltins,  Everett.  Wash. . . 
Dwyer  Sc  Aroory,  West  Superior,  Wis 
Pacific  Uredffing  Co..  Tacoma,  Wash . . 

Chas.  Kins,  Tacoma,  Wash  

Everett  l^rminal  Co..  Everett,  Wash. 
King  &  Marrinan,  Seattle.  Wash 


Piles, 

per 

linear 

foot. 

Lumber, 

:^^t, 

B.  M. 

Spikes, 
pound. 

Ctntt. 

Cinti. 

11 

$9.00 

2 

«» 

8.50 

H 

9 

8.00 

b 

9 

8.00 

5 

?t 

9.75 

H 

9  75 

4 

8 

11.00 

H 

6 

9.00 

4 

H 

9.94 

6 

8 

8.25 

It 

9i 

ft50 

10 

10.  OO 

5 

^ 

10.00 

3i 

7 

9.75 

3 

5 

7.70 

3 

«* 

12.00 

3* 

$1.65 
1.46 
3.26 
2.50 
2.23 
2.45 
1.75 
1.74 
1.974 
2.65 
1.75 
2.65 
2.15 
1.74 
1.25 
1.48 


TotiL 


$5,985.00 
4,MlOO 
7.806.00 
6,«0lOO 
5,92150 
6.aC7.50 
5.408lOO 
4.7ML00 
6,14450 
6,617.50 
4.387.50 
7,275.00 
5,82DiOO 
5.047.50 
3.760100 
4,74125 


The  contract  was  awardexl  to  the  Everett  Terminal  Company.  Pile 
driving  started  on  the  last  day  of  the  fiscal  year. 

Recommendations  and  remarks, — Everett  has  been  established  as  a 
<^city  of  industries,"  and  every  inducement  is  held  out  to  people  to  start 
industrial  enterprises  of  all  kinds.  A  considerable  number  have  already 
been  started,  and  most  of  the  principal  ones  are  situated  on  the  fresh- 
water frontage  of  the  peninsula,  for  economic  reasons  and  becaase  this 
frontage  is  best  suited  topographically  for  the  purpose.  All  of  these 
industries  are  deeply  interested  in  the  projected  deep-water  entrance  to 
the  river. 

One  of  the  most  important  of  these  industries  is  the  Pacific  Steel 
Barge  Works,  situated  on  the  Old  River  about  halfway  between  its 
mouth  and  its  head.  It  was  here  that  iron  shipbuilding  was  inanga- 
rated  in  the  Pacific  Northwest.  The  iron  whale-back  steamer  Cityrf 
Everett  was  built  here  and  launched  October  24, 1894.  This  steanMr 
has  a  carrying  capacity  of  4,000  tons,  and  has,  ever  since  her  launch- 
ing, been  busily  eug.iged  in  ocean  commerce,  principally  in  carrying 
coal  from  Puget- Sound  to  California  i)orts.  The  City  of  Everett  caa 
now  only  reach  the  Barge  Works  on  the  highest  tides  and  when  entirely 
without  load.  It  is  desirable  that  for  purposes  of  repairs  she  shooM 
be  able  to  go  to  the  works  at  almost  any  time.  As  the  construction  of 
other  ships  will  probably  soon  follow,  the  importance  of  the  contemplated 
harbor  improvement  to  this  industry  must  be  apparent. 

Another  industry  is  the  Smelting  Works,  near  the  Steel  Barge  Worki 
The  ores  smelted  here  are  from  the  Monte  Christo  mines,  those  brought 
from  various  interior  points  by  the  Great  Northern  liailroad,  and  orea 
brought  from  all  along  the  Pacific  Coast  by  water. 

Another  and  very  important  industry  is  the  paper  mill  situated  ^ 
Lowell,  on  the  Snohomish  River.  This  mill  manufactures  fine  grades 
of  book,  writing,  and  wrapping  paper  exclusively,  and  a  large  part  of 
its  product  is  shipped  to  foreign  countries,  particularly  to  Australia, 
New  Zealand,  and  China.  This  mill  is  putting  in  new  plant  and  adopt- 
ing new  processes  to  increase  and  vary  its  product. 

These  industries  and  others  of  a  minor  character,  as  sawmilh, 
shingle  mills,  iron  works,  tile  v/orks,  etc.,  situated  on  the  interior  river 
harbor,  would  be  greatly  benefited  by  the  proposed  harbor  improve- 
inents. 


APPENDIX  TT — ^BEPOKT  OF  CAPTAIN  SYMONS. 


343S 


rt>  is  also  expected  that  as  soon  as  the  channel  can  be  excavated  and 
tlie  ^waters  of  the  Old  River  confined  that  very  valuable  benefits  will 
aoorae  to  the  nail  works  and  the  existing  wharves  in  the  deep  salt- 
T^Sbt^er  x>o^tioi^  ^f  ^^^  harbor  by  the  fresh  water  coming  down  and 
prie^venting  or  materially  limiting  the  action  of  the  teredo. 

.A.1}tention  is  invited  to  the  very  low  prices  at  which  the  work  at 
ES^erett  is  being  done.  The  contractors  are  a  local  firm,  who  state  that 
tliey  took  the  work  at  the  lowest  possible  prices  without  hope  of  gain, 
in  order  that  the  greatest  possible  amount  could  be  done  with  the  funds 
av^stilaible.  First-class  piles  are  to  be  furnished  and  put  in  the  work,  at 
5  oents  per  foot;  lumber  in  the  work,  at  $7.70  per  thousand  feet,  B.  M., 
ancl  l>ru8h  filling  in  the  dike,  at  $1.25  per  cord. 

It  is  exx>ected  that  about  4,000  feet  of  dike  will  be  built  with  the 
money  available  and  completed  to  a  height  sufficient  to  commence 
dredging  operations. 

J^Tk  appropriation  of  $150,000  is  recommended  as  the  amount  which 
eskn  \^e  profitably  expended  on  the  project  during  the  fiscal  year  ending 
June  30, 1897.  With  this  amount  the  dike  can  be  built  to  its  full 
lengtli  and  a  good  serviceable  harbor  basin  dredged. 

.Bhirture  operations. — Work  will  continue  under  the  contract  to  as  great 
an  extent  as  the  available  funds  will  justify.  It  is  expected  that  work 
wiH  be  completed  under  the  contract  during  the  present  season. 

Money  statement 

Ajnoant  appropriated  by  act  oif  Au^et  17,  18d4 $10,000.00 

June  30y  \cQ5,  amount  expended  daring  fiscal  year 84.79 

July  If  1895,  balance  unexpended 9, 915. 21 

July  1,  1896,  outstanding  liabilities : $100.00 

July  1»  1895,  amount  covered  by  uncompleted  contracts 3, 670. 00 

3,770.00 

Jnly  1. 1895,  balance  available '. 6,145.21 

r  Amount  (estimateii)  required  for  completion  of  existing  project 362, 000. 00 

J  Amount  that  can  be  profitably  expende<I  in  fiscal  year  ending  June  30, 1897  150, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(^      liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

f^verett  is  in  the  collection  district  of  Puget  Sound  and  is  a  subport  of  entry. 
1*be  following  returns  are  furnished  by  Mr.  Schuyler  Duryee.  general  manager  of 
tbe  Everett  Land  Company,  and  are  for  the  fiscal  year  ending  June  30, 1895. 

Shipp^ing. 

Kollowing  is  a  list  of  steamers  touching  at  Everett,  on  the  Tacoma,  Seattle,  down 
Sound,  and  ocean  routes : 


Name. 


TValU  Walla* 

UmatUla' 

CityofPaebU* 

aueen* 
[exioo* 

FaraUoD* 

Ci-ieket 

Rapid  Transit 

Adc«Iw 

StMBof  Waabington 

KftSTbaren 

XIabel 

Greyboand 

Clan  McDonald 


Kegistered 
net  ton- 
nage. 


2,168 

2,168 

1.912 

1,672 

1,341 

565 

49 

82 

44 

449 

240 

114 

160 

IIB 


Draft, 
loaded. 


Feet. 


21 

21 

24 

21 

21 

18 

5 

6 

8 

0 

5 

4 

5 


Propelling 
power 


\    '\ 


Propeller. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Stem-wbeel.. 

Do. 

Do. 

Do. 
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Tliose  marked  *  are  ocean  steamers;  they  call  at  intervals  of  five  days,  bri 
eeneral  merchandise  and  passengers  from  San  Francisco  and  clearing  with  £ 
from  mills  and  factories. 

Eiver  traffic. 

The  following  boats  ply  npon  the  Snohomish  River  between  Everett  and  Snoh 
City,  toncbing  at  all  way  points;  they  carry  passengers  and  freight: 


Name. 


Mikado 

Katharine 

Mabel 

Mame 

Clan  McDonald 


Begistered 
net  ton- 

Draft, 
loaded. 

nage. 

Feet. 

19.9 

4 

14 

4 

114 

4 

43 

2 

118 

4 

Propol 


ProMlli 
jOo. 

Stern-vl 
Da 
DOb 


The  steamers  Katharine  and  Mikado  are  almost  exclusively  passenger  boats,  mi 
eight  trips  daily,  and  average  only  about  200  pounds  of  freight  each  trip, 
steamer  liaiM  runs  twice  a  week  between  Snoqnalmie  and  Everett  and  averag 
tons  of  freight  each  trip,  in  addition  to  passengers.  The  steamer  Mabel  carrioB 
passengers  and  freight  and  runs  from  Seattle  to  Everett  and  Snohomish  three  1 
a  week,  and  averages 20  tons  of  freight  per  trip.  The  steamer  Clan  McDonaldct 
both  passengers  and  freight,  makes  six  trips  a  week  between  Seattle,  Everett 
Snohomish,  and  averages  25  tons  of  freight  per  trip. 

Exports  {hy  water). 


Articles. 


Quantity. 


Lumber  (96,000  feet,  B.  M.)  . . . . 
Shingles  (no  water  sbipmentR) . 

Nails 

Paper 


Product  of  smelter  (bullion) . 
Hay 


Grain. 


Tont. 

192 

1,755 

4.200 

) 

3,000 

4 

t 

1.440 

t 

400 

200 

Total 


11,187 


The  total  lumber  cut  of  the  several  mills  during  the  year  was  27,000,000  feet 
The  total  shingle  cut  of  the  several  mills  during  the  year  was  162,000,000. 
These  products  were  shipped  east  by  rail. 

ImpartB, 


Articleii. 


Genend  merohandise,  groceries,  etc 

Machinery  and  agriculturid  implements 

Ore,  for  reduction  works 

Misceilaneons  freight 

Ck>al  and  coke 

Total 


*  Unknown. 
SUMMARY. 


Quantity. 


Toru. 

9,S00 

840 

13,212 

37.480 

7,400 


68,732 


I, 


Total  exports  (by  water) 

Total  imports 

Total  Jnmber  and  shingle  exports  (by  rail) 


■4 


1 
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VesseU  built — The  steamer  City  of  Everett^  of  the  whale- back  type, 
iras  built  and  launched  from  the  Pacific  Steel  Barge  Gompany^s  yards, 
on  October  24, 1894.  Her  dimensions  are  as  follows:  Length  over  all, 
3^  feet;  breadth  amidships,  42  feet;  depth  of  hold,  28  feet;  draft, 
loaded,  19  feet;  registered  tonnage,  net,  1,858.28.  She  is  now  carrying 
isoal  between  Comox,  British  Columbia,  and  San  Francisco,  Gal. 

Schooner  BauntlesSj  launched  May  20, 1895.  Her  dimensions  are  as 
SdIIows:  Length  over  all,  43  feet;  breadth  amidships,  13  feet;  depth  of 
[lold,  5  feet;  draft,  loaded,  6  feet;  tonnage,  gross  18,  net  14. 

New  industries. — (1)  Feed  mill  having  a  capacity  of  65  tons  a  day; 

2)  sulphite  mill  having  a  capacity  of  10  tons  of  wood  pulp  per  day; 

3)  shingle  mill  having  a  capacity  of  100,000  shingles  per  day;  (4)  an 
ixtensive  wooden-box  factory  is  in  course  of  construction. 


T  T  2o. 

IMPROVEMENT  OF  SWINOMISH  SLOUGH,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  harbor 
ict  approved  July  13, 1892. 

Description  of  original  condition, — Swinomish  Slough  is  a  tidal 
slough  connecting  the  waters  of  Saratoga  Passage  and  Skagit  Bay  on 
the  south  with  Padilla  Bay  on  the  north.  It  is  an  important  water 
highway,  furnishing  the  most  easterly,  the  shortest,  and  safest  route 
for  the  smaller  class  of  steamboats  between  the  northern  and  southern 
waters  of  Puget  Sound.  It  skirts  the  Skagit  Delta,  the  richest  and 
most  extensive  agricultural  region  of  western  Washington.  It  is,  how- 
ever, shallow  and  crooked  in  some  portions,  and  the  approaches  to  it 

are  across  the  shallow  flats  of  Padilla  Bay  on  the  north  and  Skagit 

Bfty  on  the  south. 
Swinomish  Slough  is  the  ordinary  meeting  place  of  the  tides,  although 

at  times  the  tides  run  in  one  direction  entirely  through. 
The  ordinary  rise  and  fall  of  the  tides  in  the  slough  is  about  8  feet. 

As  a  general  thing  throughout  the  slough  there  was  an  abundant  depth 

of  water.    Opposite  La  Conner  there  was  10  to  15  feet  at  low  water; 

JQSt  south  of  La  Conner  this  increased  to  34  feet,  while  at  the  northern 

entrance  to  the  "  Hole  in  the  Wall "  there  was  a  depth  of  40  feet  at  low 

^ater. 
Where  the  slough  widens  out,  and  especially  where  the  Indians  have 

l^n  in  the  habit  of  putting  fish  traps,  this  depth  decreases,  so  that 

ttere  is  not  over  2  feet  at  low  water  in  any  practicable  channel.    What 
<^hannel  there  is  is  very  crooked. 

At  the  northern  end  the  slough  opens  out  into  the  flats,  forming  the 
^thern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and 
Marshes. 

At  the  southern  end  of  the  slough  there  are  two  passages  connecting 
the  slough  with  the  waters  of  Skagit  Bay.  These  passages  are  sepa- 
^ted  by  a  rocky  island  called  McGlinns  Island. 

The  east  passage  is  wide  and  shallow,  having  nowhere  more  than  2 
feet  depth  at  low  water.  The  west  passage  between  McGlinns  and 
I^dalgo  islands  is  at  the  narrowest  place  220  feet  wide,  with  an  ample 
depth  of  water  for  all  purposes. 

This  short  and  crooked  passage  is  so  situated  with  high,  rocky  bluffs 
)n  either  side  that  one  can  not  see  through  from  one  end  to  the  other. 


Act  of— 

July  13,  1892 

AuguBt  17,  1894 

Total 

Amount  expended  to  June  30, 1894, — The  amount  expended  to  t 
1894,  was  «li3,774.55. 

Besulta  obtained  to  June  30, 1894. — A  wattled  pile  dike  was  com 
6,180  feet  long,  ustendiug  from  a  point  400  feet  west  from  the  e 
totbe  "Hole  in  the  Wall"  to  a  point  30«  feet  distautfrom  theno 
point  of  Goat  Island. 

Also  a  channel  was  dredged  6,120  feet  loug,having  the  specific 
of  4  feet  at  mean  lower  low  water,  or  2  feet  at  extreme  lowwate 
bottom  width  of  100  feet. 

This  channel  extends  Jrom  the  "  Hole  in  the  Wall"  westward! 
log  jnst  north  of  Goat  Island. 

Amount  expended  durinij  the  fiscal  year  ending  June  30, 189 
amonnt  expended  during  the  fiscal  year  ending  June  30,  18 
•20,486.02. 

Results  obtained  during  the  fiscal  year  ending  June  30, 1895. — 1 
tiou  to  work  done  during  preceding  years,  a  dike  consisting  of 
row  of  piles  was  built  between  Goat  and  Ika  islands,  and  a  i 
dredged  through  Swinomish  Plough  proper,  no  that  at  all  points  1 
the  upper  end  of  the  slough  and  La  Conner  there  is  a  waterway 
100  feet  wide  and  4  feet  deep  at  low  water. 

Report  o/ operations. — Under  date  of  September  27, 1894,  the 
improving  Swinomish  Slough  was  advertised.  The  work  to  1 
consisted  in  building  a  pile  dike  between  Goat  and  Ika  islands 
dredging  a  channel  4  feet  deep  at  low  water  and  100  feet  wide  1 
the  sTough  proper  wherever  it  might  be  necessary. 

The  following  is  an  abstract  of  the  bids  received: 
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The  Bowers  Dredging  Company  commenced  operations  March  8,  ldd5. 
^ork  was  started  at  the  north  end  of  the  slough  in  the  vicinity  of  the 
ulroad  and  county  bridges,  where  work  was  most  needed  to  give 
tirough  navigation.  The  material  was  pumped  over  into  a  slough  to 
be  west  of  the  main  slough.  After  completing  the  necessary  work  in 
he  vicinity  of  the  bridges,  the  dredger  moved  south  to  La  Conner  and 
rorked  north,  the  dredged  material  being  deposited  behind  bulkheads 
it  brush  and  straw,  and  high  up  on  the  bank. 

Work  continued  until  May  31, 1895,  when  operations  ceased.  Dur- 
ng  the  i)eriod  of  active  operations  there  was  excavated  within  the 
scntract  limits  the  amount  of  95,953.26  cubic  yards  of  material.  Much 
GQore  than  this  was  excavated  for  which  the  contractors  received  no  pay. 

While  the  work  was  in  progress  careful  surveys  were  made  of  the 
aerthern  approach  to  the  slough  across  the  Padilla  Flats  and  of  the 
Boathem  end  of  the  slough  between  Gallaghers  Point  and  the  **Hole  in 
the  Wall."    These  surveys  will  form  the  basis  for  future  work. 

Recammendationa  and  remarks. — Swinomish  Slough  is  an  important 
highway  for  commerce,  connecting  the  northern  and  southern  iwrtions 
of  Puget  Sound,  forming  the  shortest  and  safest  route  between  them. 
Itpasses  through  what  is  probablythe  most  fertile  and  productive  por- 
tnti  of  the  State  of  Washington.  Upon  it  is  situated  the  town  of  La 
Conner.  Very  great  inconvenience  is  experienced  by  boats  using  the 
dough,  due  to  shallow  water. 

It  is  very  desirable  that  the  slough  be  fully  opened  with  the  least 
May  practicable,  and  it  is  therefore  recommended  that  the  full  amount 
tocomplete  the  project  be  appropriated  namely,  $72,000. 

Future  operations. — If  sufficient  money  be  left  after  dredging  opera- 
tions cease  it  is  probable  that  a  small  dike  to  close  Telegraph  Slough 
will  be  recommended  to  be  built,  as  this  seems  to  be  necessary  to  main- 
tun  a  good  channel  through  Swinomish  Slough.  If  this  is  not  done  it 
is  probable  that  nothing  will  be  done  until  another  appropriation 
becomes  available. 

Money  statement 

^«ly  1, 1894,  balance  unexpended $1, 225. 45 

bboant  appropriated  by  act  of  August  17,  1894 25,000.00 

26, 225. 45 
'one  30,  1895,  amount  expended  during  fiscal  year 20, 486. 02 

"^ly  1, 1895,  balance  unexpended 5,739.43 

[Amoant  (estimated)  required  for  completion  of  existinic:  project 72, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897   .72, 000. 00 
{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


REPORT  OF  MR.  E.  L,  CARPENTER,  INSPECTOR. 

PoRTiJLND,  Oreg.,  June  12,  1895. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  improv- 
B?  Swinomish  Slough,  Washington,  for  the  fiscal  year  ending  June  30,  1895: 
-The  operations  contemplated  under  the  appropriation  of  $25,000  by  the  river  and 
I'bor  bill  of  August  17, 1894,  were  the  driving  of  a  line  of  piles  between  Goat  and 
^  islands  and  the  dredging  of  Swinomish  Slough  to  a  depth  of  4  feet  at  mean  lower 
^  water  between  the  Seattle  and  Northern  Railroad  Bridge  and  La  Conner. 
t^iledike. — A  contract  was  entered  into  November  5,  1894,  with  King  &  Marrinan. 
Seattle,  to  famish  and  drive  the  line  of  piles  between  Goat  and  Ika  islands,  at  the 
t«  of  8J  cents  per  linear  foot.  Work  was  started  November  15,  with  Mr.  J.  W. 
^aff  as  inspector. 
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The  piles  were  driyen  4  feet  apart  between  centers,  with 'their  tops  at  orakore 
extreme  high  water,  which  was  taken  as  the  16- foot  mark  on  the  Goat  Island  guge. 
The  penetration  was  12  feet,  or  as  much  more  as  was  necessary  in  the  opinion  of  the 
inspector.  The  bottom  in  nearly  all  parts  of  the  line  was  very  solid,  and  coIlBde^ 
able  difficulty  was  experienced  in  driving  the  piles. 

Owing  to  the  inclement  season  of  the  year,  the  work  was  very  much  delayed  by 
bad  weather,  especially  as  the  space  between  Goat  and  Ika  islands  is  very  nch 
exposed  and  the  slightest  wind  will  raise  considerable  sea. 

The  average  number  of  piles  driven  per  working  day  was  26.  The  total  ninber 
of  piles  driven  was  1,021  and  total  length  28,240  feet.  The  average  length  of  th«plM 
was  27.6  feet,  the  average  penetration  15  feet,  and  the  piles  projected,  on  an  avenge, 
1.5  feet  above  extreme  hign  water. 

The  weight  of  the  pile-driver  hammer  was  3,500  pounds,  and  the  average  nmber 
of  blows  per  pile  was  56.5,  the  greatest  number  being  170  and  the  least  numberl 

The  work  of  driving  the  piles  was  finished  January  31, 1895,  and  the  cost,  exclvive 
of  inspection,  was  $2,400. 

Present  condition. — Upon  recent  examination  this  line  of  piles  was  found  to  bsin 
good  condition  and  to  be  causing  in  some  places  an  accumulation  of  sand  and  bal- 
ing of  some  of  the  small  channels  crossing  its  line.  No  drift  has  been  collected, 
however. 

.  Dredging. — A  contract  was  entered  into  with  the  Bowers  Dredging  CompAD? 
November  7, 1894,  to  do  the  necessary  dredging  in  certain  parts  of  SwinomishSkngn 
north  of  La  Conner,  so  as  to  make  a  channel  with  a  bottom  width  of  100  feet  aad  a 
depth  of  4  feet  at  mean  lower  low  water. 

The  estimated  amount  of  dredging  to  give  a  channel  of  the  above  width  and  depth 
from  the  Seattle  and  Northern  Railway  Bridge,  according  to  the  original  location, 
was  110,000  cubic  yards. 

Owing  to  certain  changes  in  the  location  of  the  channel  to  be  dredged,  and  fiem  a 
certain  amount  of  shotUing  of  the  slough,  the  r^ctual  amount  of  excavation  vfuld 
have  exceeded  the  original  estimate  by  about  17,000  cubic  yards,  but  oh  accout  of 
some  trouble  experienced  in  obtaining  the  right  of  way  for  the  cut  throagkthe 
point  near  Whitney's  barn,  this  cut,  amounting  to  31,000  cubic  yards,  was  not  aide, 
leaving  the  actual  amount  of  dredging  about  96,000  cubic  yards. 

About  the  shoalest  place  in  the  slough  was  the  stretch  from  the  railway  biidge 
south  for  about  2,500  feet,  and  this  was  the  part  that  was  tirst  dredged. 

The  survey  for  the  estimation  of  quantities  was  started  February  26,  1896^  pre- 
liminary to  dredging. 

A  biise  was  nleasured  on  the  railway  track  and  the  triangulation  extended  iffth 
therefrom.  Signals  were  erected  and  located  by  cuts  from  the  triiingulation  pein^ 
and  everything  prepared  for  a  survey  by  the  use  of  two  sextants. 

The  channel  was  staked  out  and  located  as  shown  on  maps  accompanying.  ^^^ 
of  the  bottom  went  bare  at  low  water,  and  such  parts  were  simply  cross  sectioiM 
at  intervals  of  every  20  feet  by  instrumental  or  water  levels. 

Where  the  channel  to  be  dredged  joined  on  to  the  deep  water  at  either  end  itv^w 
necessary  to  run  some  sounding  lines,  locating  points  on  the  same  by  simaltamons 
observations  with  two  sextants. 

The  dredger  arrived  on  March  4  and  began  work  on  March  8,  1895. 

This  portion  of  the  work  contained  35,219.05  cubic  yards  of  dredging  and  invejj'e* 
the  cutting  of  a  channel  2,200  feet  in  length.  The  material  excavated  fromvu 
stretch  was  deposited  upon  the  Swiuomish  Indian  Reservation,  on  an  average  <^^ 
about  1,000  feet  to  the  west  of  the  channel,  and  it  was  used  in  filling  up'someoftb® 
small  sloughs,  thus  leveling  up  the  land. 

This  section  of  the  dredging  work  was  completed  March  31,  1895,  and  as  ao0*^ 
the  weather  would  permit  the  dredger  was  towed  to  La  Conner  and  started  cuWD? 
north  from  the  town. 

In  the  meantime  the  slough  for  about  2  miles  north  of  La  Conner  had  been  ^^' 
gulated  aud  signals  erected  for  sounding,  the  channel  staked  out  and  souDdedoy 
the  use  of  two  sextants  for  a  distance  of  about  10,000  feet.  These  soundiDgsJ** 
platted  on  a  scale  of  100  feet  to  the  inch  and  from  this  map  cross  sections  were  t»^^ 
and  platted  and  the  sectional  areas  computed.  In  this  way  the  amoun^i  of  ^^^^^ 
tion  from  La  Conner  north  to  the  red  bams  owned  by  Mr.  Osburg  was  found  to  "« 
60,734.21  cubic  yards.  . 

Along  this  portion  of  the  work  the  sand  excavated  from  the  slough  was  depo**^ 
on  the  tide  flats  between  the  diken  and  the  slough  aud  retained  by  straw  *d^^!*L 
levees.  In  tlii»  way  the  sand  was  not  only  kept  out  of  the  slough  but  also  inadew) 
be  of  service  to  the  farmers  in  protecting  their  dikes.  ,. 

Quito  a  fill  was  made  behind  a  small  island,  the  face  of  the  fill  being  protected^y 
loose  brush,  about  12  feet  in  length,  which  formed  a  cheap  but  eff*ective  bulkbf*** 

The  t-x(;avated  material  was  also  used  to  dam  off  Whites  Slough,  a  small  b'°S_- 
about  1|  miles  north  of  La  Conner.    Loose  brush  was  laid  across  the  slough  a^H) 
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liter  and  sand  pumped  in  behind,  more  brash  being  put  in  bb  the  fiU  was  raised, 
this  way  a  dam  aboat  200  feet  wide  and  16  feet  above  mean  lower  low  water  was 
it  in,  a  box  haviug  been  previously  put  in  to  carry  olf  the  drainage  water. 
In  some  places  toe  banks  of  the  slough  having  been  caving  off  considerably  from 
le  action  of  the  wa«er,  especially  where  it  was  rough,  the  owners  of  the  land  pro- 
cted  their  banks  by  furnishing  brush  to  the  contractors,  who  would  thereupon 
tain  the  tilling  with  brush  laid  at  about  an  angle  of  30  degrees  with  the  line  of  the 
il,  which  sloped  back  about  as  fast  as  it  was  raised. 

The  channel  excavated  from  La  Conner  north  was  10,420  feet  long,  the  completed 
lannel  being  about  110  feet  wide  on  the  bottom  and  fiom  4^  to  5  feet  deep  at  mean 
»wer  low  water,  the  extra  excavation  being  a  measure  of  safety  on  the  part  of  the 
>n  tractors. 

The  material  excavated  was  almost  entirely  sand.    On  one  stretch  of  channel  400 
^et  long,  opposite  Whites  Slough,  small  bowlders  about  the  size  of  a  man's  head 
ere  met  with,  and  at  the  extreme  northern  end  of  the  La  Conner  cut,  a  fish  trap 
imposed  of  small  sticks  and  mud  was  encountered. 
The. following  table  shows  the  progress  by  months: 


Month. 


1805. 

[arch 

iprU 

i»y - 


Total 


Namber 
of  work- 
ing days. 


20 
22 

27 


00 


Amount  of 
material 
removed. 


Ou.  yardt. 
35.500 
21.500 
38,953.26 


05,953.26 


From  the  above  it  is  seen  that  the  amount  of  excavation  per  working  day  was 
,390.6  cubic  yards. 

The  total  cost  of  the  dredging,  exclusive  of  inspection,  was  $15,352.52. 
Present  condition. — Upon  recent  examination,  the  dredged  channel  between  the 
ounty  drawbridge  and  the  Seattle  aud  Northern  Railroad  Bridge  was  found  to  be 
utting  considerably  deeper,  it  being  from  7  to  9  feet  deep  at  mean  lower  low  water, 
nd  the  old  channel  west  of  the  railroad  bridge  was  filling  in. 
Tide  gauges. — On  February  3, 1895,  a  tide  gauge  was  put  up  on  the  drawrest  of  the 
ounty  drawbridge,  and  the  tides  observed  on  this  gauge  uutii  March  8, 1895.     From 
he  tides  thus  observed  it  was  found  that  the  mean  of  the  lower  low  waters  was  2.24 
eet  above  the  zero  of  the  staff,  but  for  the  purpose  of  dredging  the  mean  of  the 
ower  low  waters  was  assumed  to  be  2  feet  above  the  zero  of  the  gauge. 
The  gauge  was  referenced  to  the  steel  casing  of  the  concrete  arawpier  of  the 
«eattle  and  Northern  Railroad  Bridge. 

A  tide  gauge  was  also  put  up  on  the  southwest  corner  of  the  wharf  on  McGlinns 
Bland.    Its  zero  is  1.3  below  the  mean  of  the  lower  low  waters. 
The  tide  gauge  at  La  Conner  was  replaced  by  a  new  one  with  the  feet  and  tenths 
Qt  into  the  wood.    The  zero  of  the  new  gauge  is  the  same  as  that  of  the  old  one, 
iz,  3.84  below  mean  lower  low  water. 

Tlie  tides  in  Swinomish  Slough  are  very  uncertain,  being  affected  very  greatly  by 
cal  conditions,  but  it  may  be  said  that  the  tides  flooding  to  the  north  are  stronger 
Ian  any  others,  and  after  the  "long  run  outs"  the  tide  usually  rises  3  feet  in  the 
rat  hour. 

1  am  of  the  opinion  that  the  only  effect  the  dredging  will  have  on  the  tides  is  that 
le  low  tides  will  be  slightly  lower,  the  water  not  being  obstructed  by  bars  as  was 
•rmerly  the  case.  • 

Surveys. — Other  than  those  for  the  purpose  of  determining  the  quantities  of  dredg- 
ig,  the  following  surveys  were  made  by  the  use  of  two  sextants: 
In  April,  a  survey  of  the  junction  of  Telegraph  and  Swinomish  sloughs.  • 
In  May,  a  survey  of  Padilla  Bay  for  about  G,0(H)  feet  north  of  the  Seattle  and 
orthem  Railroad  Bridge,  to  determine  the  amount  of  dredging  required  to  excavate 
channel  north  from- the  bridge  to  deep  water  in  Padilla  Bay,  the  former  estimates 
eing  based  upon  very  insufficient  data. 

A  survey  was  also  made  in  May  of  that  portion  of  Swinomish  Slough  lying  between 
a  Conner  and  the  ^'Hole  in  the  Wall''  tor  the  purpose  of  ascertaining  the  amount 
r  dredging  necessary,  and  to  obtain  data  from  which  to  estimate  the  cost  of  a  dike 
etween  Gallaghers  Point  and  McGlinns  Island. 

The  soundings  taken  in  this  survey  were  referenced  to  the  gauge  on  the  wharf  at 
[cGlinns  Island. 

llie  Koiindiiigs  taken  in  the  Telc>;j;rap]i  Slough  aud  Padilla  Bay  surveys  were  refer- 
uced  to  the  tide  gauge  ou  the  county  drawbridge. 
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Condition  of  old  work  in  Bkagit  Bay. — Upon  recent  examination  the  wattled  dilwji 
Skagit  Bay  was  found  to  have  suffered  the  loss  of  a  few  more  piles  between  the|ip 
reported  earlier,  making  a  total  of  20  piles.  The  last  few  that  went  out  have  md 
in  a  precarious  condition  for  sometime  past. 

The  old  channel  toward  seal  rocks  following  the  south  shore  of  Ficlalgo  Island  bi 
developed  slightly  within  the  past  lew  months  but  is  still  very  shoal,  as  thessndii 
banked  up  behind  the  wattled  dike  to  a  noticeable  extent.  This  channel  will  aof 
from  1  to  2  feet  of  water  at  mean  lower  low  water. 

The  dredged  channel  is  still  in  good  condition  and  has  a  depth  thronghontm 
excess  of  4  feet  at  mean  lower  low  water  and  has  also  widened  out  from  about  UD 
to  250  feet.  In  one  place  the  depth  is  not  as  great  as  upon  the  completion  of  tfe 
dredging  in  J  anuary,  1894.  This  is  about  1 ,000  n;et  east  of  Goat  Island,  and  the  Bboil- 
ing  is  undoubtedly  caused  by  what  is  known  locally  as  the  Utsalady  current,  whidi 
at  the  first  of  the  flood  tide  sweeps  around  the  east  end  of  Goat  Island  in  a  north«|f 
direction  toward  the  extreme  southwest  end  of  Fidalgo  Island. 

Between  the  east  end  of  Goat  Island  and  this  particular  portion  of  the  rlndnd 
channel  the  tide  flats  are  swept  perfectly  clear  of  sand,  leaving  the  mud  exposed. 

The  channel  from  the  end  of  the  dredged  channel  to  deep  water  in  Saratoga  PM- 
sage  is  in  good  condition,  though  a  little  crooked,  and  has  a  governing  depth tff 
about  4  feet  at  mean  lower  low  water. 

A  couple  of  the  piles  used  to  mark  this  channel  have  gone  out,  but  a  spar  boojiB 
about  to  be  put  in  to  mark  the  principal  turn  in  it,  which  will  leave  tne  cliaottl 
well  marked. 

Five  spar  buoys  are  also  about  to  be  placed  in  the  principal  turns  in  the  cIiumI 
through  the  Padilla  Bay  Flats  and,  as  range  beacons  were  erected  through  tkesloagi, 
the  wbole  channel  is  well  marked. 

CompUtioii  of  project. — The  original  project  for  the  improvement  of  Swiaonfflh 
Slough  provide(l  for  a  channel  100  feet  wide  at  the  bottom  and  4  feet  deep  &t  moo 
lower  low  water,  extending  from  deep  water  in  Skagit  Bay,  across  Skagit  Bay  Flatif 
through  Swinomish  Slough,  and  extending  across  the  Padilla  Bay  Flats  to  deep  Titer 
in  the  latter  bay. 

Under  the  appropriation  of  July  13,  1892,  and  August  17,  1894,  the  project  \m 
been  completed  to  the  extent  of  dredging  19,820  feet  of  chanilel,  building  6,200  fot 
of  wattled  dike  in  Skagit  Bay,  and  putting  in  a  pile  dike  between  Goat  aodfta 
islands. 

1  have  estimated  that  to  complete  the  project  the  following  amounts  of  diedgiig 
and  dike  building  will  be  required : 

Dredging : 

SkagitBay cubic  yards..     42,000 

Swiuomish  Slough do 62, 500 

Padilla  Bay do....  104,000 


Total : do....  208, 500, at  16 cents..  $33,* 

Dike  building : 

Wattled  and  brush  dikes — 

SkagitBay linear  feet..  3,170 

PadillaBay do....  5,400 


Total do....  8,570»t$l..  8.^ 

Pile,  brush  and  stone  dike :  j^ 

Swinomish  Slough do....  2,100 13,2^ 

Telegraph  Slough do....       500 2,5* 


Future  operations. — With  the  next  appropriation  that  is  available  I  would 
mend  the  completion  of  the  project  between  La  Conner  and  the  ''Hole  in  l^eW 
and  on  the  completion  of  thlH,  if  there  should  be  any  money  left,  to  cut  off  the 
near  Whitney's  barn. 

The  dike  between  Gallaghers  Point  and  the  northern  end  of  McGlinns  Island  slioi 
be,  I  think,  built  first,  as,  in  my  opinion,  there  is  a  large  quantity  of  sand 
deposited  constantly,  by  means  of  the  channel  between  McGlinns  Island  and 
mainland.    At  low  tide,  and  when  the  tide  begins  to  flood,  the  water  from  the  wi 
fork  of  the  Skagit  River  rushes  through  this  channel,  impregnated  with  sand  w' 
is  carried  into  Swinomish  Slough  and  depositetl  there 
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To  baild  thisdilce,  dredge  the  channel  between  Gallaghers  Point  and  the  ''Hole  in 
the  Wall,''  and  make  the  cut-off  near  Whitney's  bam,  will  require : 


Dredging: 
Galla« 
Cut-off  near  Whitney's  barn do 32,000 


Gallaghers  Point  to  ''Hole  in  the  Wall".,  cubic  yards  28, 000 


Total do 60,000,  at  16  cents..  $9,600 

>ike  building: 

Gallaghers  Point  to  McGlinns  Island feet. .2,100..  13,000 


22,600 
Dutingencies,  10  per  cent 2,260 

Total ^.. 24^860 

To  complete  the  project  from  the  Seattle  and  Northern  Railroad  Bridge  to  deep 
ater  in  radilla  Bay  would  require : 

iredging  Padilla  Bay,  104,000  cubic  yards,  at  16  cents $16,  &iO 

rush  dike,  Padilla  Bay,  5,400  linear  feet,  at  $1  per  foot 5, 400 

22,040 
ontingencies,  10  per  cent 2,204 

Total 24,244 

Jit  the  junction  of  Telegraph  and  Bwinomish  slouehs  a  very  dan^rous  bar  exists, 
kused  by  the  tidal  discharges  from  Telegraph  Slougn.  This  bar  shifts  considerably, 
ot  is  usually  in  the  form  of  a  long,  narrow  spit,  extending  from  the  west  bank  of 
twinomish  Slough  toward  Telegraph  Slough,  and  at  low  tide  extending  clear  across 
»  the  east  bank. 

I  believe  that  the  only  way  to  remove  this  bar  would  be  to  build  a  dike  across  the 
aouth  of  Telegraph  Slough.  As  this  slough  is  closed  at  its  northern  end  by  three 
**  four  pile  trestlea  some  provision  would  have  to  be  made  whereby  steamers  would 
ttive  access  to  the  various  granaries;  but  as  steamers  can  only  get  up  at  high  water, 
md  as  none  of  these  steamers  draw  more  than  4.5  feet  loaded,  1  would  suggest  that 
^«  dike  be  built  with  its  top  3.5  feet  above  mean-lower  low  water  for  its  entire 
•»gth. 

A  suitable  dike  could  be  built,  I  think,  for  $5  per  linear  foot,  and  as  its  length 
^ould  be  about  490  feet,  the  total  cost  in  round  numbers  would  be  $2,500. 

i  believe  that  thd  balance  of  the  appropriation  of  August  17, 1894,  could  be  profita- 
^y  expended  in  constructing  this  dike. 

Very  respectfully,  your  obedient  servant, 

£.  L.  Carpenter. 

Capt.  T.  W.  Symons, 

Corpe  of  Enginetra,  U,  S,  A, 


COMMERCIAL  STATISTICS. 

^'winomish  Slough  is  in  the  collection  district  of  Puget  Sound.  The  nearest  port 
_yntry  is  Port  Towusend. 

X^he  following  information  relative  to  the  commerce  of  Swinomish  Slough,  Wash- 
^ton,  for  the  fiscal  year  ending  June  30, 1895,  was  furnished  by  Mr.  James  Power, 
^sident  of  La  Conner  Chamber  of  Commerce. 

^hipping. — The  number  of  steam  and  sail  vessels  arriving  at  and  departing  from 
^  Conner  during  the  year  was  950;  their  aggregate  tonnage  was  about  115,000,  and 
^:ximum  draft*  loaded  was  12  feet. 

CJnly  one  or  two  vessels  each  week  pass  entirely  through  Swinomish  Slough  at 
^sent,  and  then  only  at  full  tide.  The  steam  schooner  Maid  of  Oregon,  drawing 
*K>ut  10  feet  of  water,  and  a  few  others,  known  as  "  tramp  steamers,'' are  the  only 
^8  regularly  passing  through.  Most  of  the  other  steamers  and  vessels  entering 
^  south  end  of  Swinomish  Slough  are  either  bound  for  La  Conner  or  the  grain 
^rehouses  at  the  mouth  of  Telegraph  Slough  and  intermediate  points.  Having 
^charged  or  taken  on  their  cargoes,  they  return  out  the  same  way  that  they 
tiered. 

'^yhen  the  present  project  for  dredging  Swinomish  Slough  is  fully  completed,  it  is 
^^icipated  that  the  mail  steamers  will  be  enabled  to  pass  entirely  through  at  all 
^ges  of  the  tide. 
^^^  vessels  were  built  here  since  date  of  last  report  except  small  fishing  craft. 
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Exports  and  imparU. 


Articles. 


BXPORTCI. 

Logrs  (25,000,000  feet.  B.  M..). 

Hops 

Hay 

Oats 

Fruits  (amali) 

Potatoes  and  otlter  vegeta 

bles 

Butter 

Clieese 

Sali^pn  (fresh) 

Live  stock  and  meats 

Eggs  (30,000  dozen) 


Quantity. 

Value. 

Ton*. 

50,000 

$110, 000 

185 

37.000 

25.000 

175.000 

32,000 

592.000 

125 

25,000 

400 

4.000 

50 

15.000 

5 

1.000 

1,000 

100.000 

400 

40.000 

3,000 

Articles. 


EXPORTS— continued. 


Cabbage  seed 

Total 

IMPOSTB. 

General  merchandise 

Agricultural  implements. 

Machinery,  etc : 

Live  stock 


Total. 


Quantity. 


Tona. 


12 


109,167 


5.750 


(•) 


YsllHL 


n^m 


1,  lUSO 


4a,m 


ISOlW 

am 


5,750      eaw 


*  Quantity  unknown. 
SUMKARY. 


Total  exports. 
Total  imports. 


|1,1U» 
0O^NO 


Of  the  induBtries  at  and  in  the  vicinity  of  La  Conner,  that  of  salmon  fishinetfci 
the  increase.  The  fish  are  caught  and  snipped  to  the  canneries  at  Seattle  and  otkr 
points.  The  raising  of  cabbage  seed  is  another  important  indostry,  largely  ontte 
increase,  not  less  than  12  tons  of  the  seed  having  been  raised  here  during  tbe  iNit 
year  and  shipped,  for  the  most  part,  to  the  large  eastern  seed  establishments,  wbve 
it  is  put  up  in  packages  and  retailed.  In  commerce  it  is  known  as  ''PugetSood 
cabbage  seed." 

Owing  to  the  floods  in  certain  districts  last  summer  there  was  some  decresMD 
farm  products,  but  the  prospects  were  never  better  thau  for  the  present  BeaaoD.  , 

A  well-equipped  creamery  has  Just  been  established  at  La  Conner,  and  isnotin 
working  order.    Its  capacity  has  not  yet  been  tested. 


T  T  21. 

IMPROVEMENT  OF  PUGET  SOUND  AND  ITS  TRIBUTARY  WATERS,  WASH- 
INGTON. 

The  old  title  of  this  appropriation  was  "Improvement  of  Skagit,  Stilj 
aguamish,  Nooksack,  Snohomish,  and  Suoqualmie  rivers,  Washingt^^ 

Under  date  of  August  4,  1892,  the  change  to  the  new  title  ^ 
approved  and  all  money  and  property  on  hand  were  transferred  ^ 
thereafter  accounted  for  under  the  new  title. 

Description  of  original  condition. — In  their  original  condition  the  naj^ 
igable  streams  flowing  into  Puget  Sound  carried  water  enough  for  t» 
purpose  of  steamer  navigation,  but  were  obstructed  by  snags,  ^^^ 
trees,  and  log  jams.  They  were  the  great  highways  of  the  oottJ^rJ' 
traveling  by  land  being  almost  impossible  on  account  of  the  heavy  ^*' 
ber,  dense  underbrush,  and  fallen  logs. 

About  their  mouths  there  are  in  every  instance  large  areas  of  shBD^ 
water  with  tortuous  channels,  and  these  are  often  obstructed  by  ^^ 
These  shallows  act  as  submerged  dams  to  the  rivers  and  by  preventiDf 
the  free  outflow  of  their  waters  indirectly  do  great  damage  by  i^^^' 
dating  the  lowlands  through  which  they  flow. 
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Plan  of  improvement — The  plan  of  improvement  contemplates  the 
moval  of  snags,  logs,  trees,  and  other  obstructions  to  navigation. 
)r  this  purpose  a  snag  boat  with  an  outfit  of  tools  and  appliances  has 
ieu  provided.  This  boat  passes  from  one  river  to  another,  doing  serv- 
a  in  each  as  far  as  the  necessities  of  its  commerce  require  and  as  the 
Qount  of  the  funds  appropriated  will  admit. 

With  the  funds  that  have  been  appropriated  this  snag  boat  and  out- 
.  have  been  provided  and  a  large  number  of  snags,  jams,  overhanging 
Bes,and  other  obstructions  to  navigation  removed.  These,  with  the 
ees  that  from  time  to  time  fiill  into  the  rivers,  will  furnish  constant 
iployment  for  the  snag  boat  for  an  indefinite  period. 


APPROPRIATIONS. 


t  of— 

June  11,1880 $2,500 

Augu8t2,  1882 20,000 

July5,1884 10,000 

Augusts,  1886 10,000 

August  11, 1888 15,000 


Act  of— 

September  19, 1890 $12,000 

July  13, 1892 15,000 

August  17, 1894 14,000 


Total 98,500 


Amount  expended  to  June  30 j  1894, — The  amount  expended  to  June  30, 
;94,  was  $82,048.18. 

Results  obtained  to  June  30, 1894. — In  this  class  of  work  no  permanent 
suits  are  aimed  at  or  obtained.  The  continually  recurring  snags, 
lien  trees,  etc.,  require  to  be  constantly  removed.  The  rivers  have 
en  kept  open  for  traffic  and  many  of  the  perils  of  navigation  have 
en  remov^. 

Amomit  expended  during  fiscal  year  ending  June  30, 1895. — The  amount 
pended  during  the  fiscal  year  ending  June  30, 1895,  was  $5,775.28. 
Results  obtained  during  fiscal  year  ending  June  30, 1895. — As  shown 
»re  in  detail  in  Captain  Jefferson's  report,  a  large  amount  of  work  was 
ne  in  the  principal  rivers  tributary  to  Puget  Sound  in  removing  snags 
d  leaning  trees,  and  navigation  thereby  was  greatly  benefited. 
Iteport  of  operations. — In  August,  1894,  the  snag  boat  Skagit  was  made 
%dy  for  work  and  left  Seattle  for  the  Stillaguamish  Kiver  August  24. 
ork  was  carried  on  here  until  August  29,  when  the  boat  left  for  the 
:agit  Kiver.  Work  continued  on  the  Skagit  until  October  21.  Two 
-ys  were  spent  in  removing  obstructions  from  Hat  Slough  and  ^he 
at  then  went  to  the  Snohomish  and  Snoqualmie  rivers,  upon  which 
wk  was  carried  on  until  November  10,  when  the  Skagit  returned  to 
!^attle  to  lay  up  for  the  winter. 

During  the  period  of  active  operations  there  were  49  snags  removed 
Dm  the  Stillaguamish  Kiver,  709  snags  and  30  leaning  trees  from  the 
cagit  Kiver,  and  140  snags  and  57  leaning  trees  from  the  Snohomish 
id  Snoqualmie  rivers  and  Hat  Slough. 

The  winter  of  1894-95  being  a  very  open  one  and  the  rivers  in  good 
»ndition  for  work,  in  February  the  snag  boat  was  again  fitted  out  and 
arted  to  work  in  the  Skagit  Kiver.  Work  progressed  from  the  13th 
*  the  28th  of  February,  when  the  main  shaft  of  the  snag  boat  gave 
It  and  it  was  necessary  to  cease  operations  and  take  the  boat  to 
3attle  for  repairs. 

During  the  period  of  active  operations  144  snags  were  removed  from 
e  Skagit  Kiver. 

After  competition  an  informal  contract  was  entered  into  with  Moran 
'08.  Company  for  the  necessary  repairs  to  the  boat.  This  work  was 
aapleted  May  18, 1895. 
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For  the  remainder  of  the  fiscal  year  the  boat  was  laid  ap  in  the  fresh 
water  of  the  Duwamish  River. 

Besides  the  active  work  of  snagging  plans  and  specifications  for 
rebuilding  the  snag  boat  were  carefully  prepared. 

Recommendations  and  remarks. — After  planning  for  the  rebuildiiif 
of  the  snag  boat  it  was  found  that  the  money  available  would  not  (to 
the  work  completely  and  leave  anything  for  the  care  of  the  boat  or 
for  active  work,  and  it  was  concluded  to  repair  the  boat  as  much  tf 
was  absolutely  necessary  and  then  use  the  available  funds  for  work 
which  was  badly  needed  and  strenuously  demanded  by  the  navigataoo 
interests. 

This  was  a  matter  of  great  regret,  as  the  boat  is  in  a  dangerous  con- 
dition and  is  really  unfit  for  use. 

There  is  an  immense  amount  of  work  this  boat  could  do  if  funds  veie 
available  which  would  be  of  great  value  to  people  living  on  the  riven 
and  to  the  interests  of  commerce  generally.  Most  of  the  rivers  flow- 
ing into  Piiget  Sound  have  very  flat  slopes  in  the  lower  portioa 
of  their  courses  and  divide  into  a  number  of  delta  mouths.  AH  tf 
these  mouths  are  needed  in  an  untrammeled  condition  to  discharge 
the  waters  during  freshet  stages.  In  nearly  every  instance  tbeae 
mouths  are  to  a  greater  or  less  extent  blocked  up  by  jams  of  drift  and 
logs  and  obstructed  so  as  to  interfere  with  their  use  for  purposes  of 
navigation  and  to  check  the  flow  of  the  flood  waters  and  caase  tJje 
neighboring  country  to  be  inundated.  In  this  manner  great  loss  n 
entailed  upon  the  country.  These  rivers  also  at  their  mouths  flow  over 
tide  flats  across  which  there  are  but  narrow  or  crooked  and  shallor 
channels,  the  depth  of  which  at  low  tide  is  much  less  than  the  depth  of 
the  river.  These  tide  flats  form  x>ermanent  dams,  preventing  the  fxf^ 
outflow  of  the  rivers,  and  add  to  the  causes  producing  di^astroos 
inundations. 

For  the  use  of  boats  entering  and  leaving  the  rivers  and  the  generti 
good  channels  across  these  tide  flats  should  be  excavated  leading  in^ 
the  main  navigable  channels  and  the  delta  mouths  should  be  kept  tf 
free  from  obstructions  as  practicable. 

The  work  done  regularly  with  former  appropriations  in  keeping 
troublesome  snags  out  of  the  rivers  has  been  of  great  value,  but  it  h«i 
nev^r  gone  far  enough,  and  I  recommend  largely  increased  appropri^ 
tions  for  the  work.  In  the  first  place  money  should  be  provided  torebuUi 
the  snag  boat  Skagit 

The  Skagit  was  built  in  1882  and  has  had  very  hard  usage  ever  sin^ 
and  the  time  has  now  come  when  it  is  absolutely  necessary  to  rebuild 
her.  Her  hull  is  rotten  and  weak  and  so  water- logged  that  she  dra^ 
too  much  water  for  use  on  the  rivers  during  the  periods  in  which  she  caa 
be  used  to  the  best  advantage.  She  is  so  water-logged  and  down  hy 
the  stem  that  it  is  almost  impossible  to  steer  her. 

She  is  now  thirteen  years  old,  which  is  more  than  the  average  life^ 
Puget  Sound  fir  when  exposed  to  air  and  water. 

The  boat  in  going  from  river  to  river  has  to  traverse  the  op«o 
waters  of  Puget  Sound,  and  this  in  her  present  weak  condition  is  dan- 
gerous. The  machinery  of  the  boat  is  good.  Experience  also  dein<>°* 
strates  that  certain  changes  and  additions  are  needed  to  make  the  snag 
boat  what  it  should  be.  For  instance,  she  should  be  provided  with  * 
strong  **  spud  "  or  "  grouser'^  to  hold  her  in  place  in  a  swift  current,  a^*^ 
she  should  have  a  force  pump  to  enable  the  sand  to  be  washed  a-^^^y 
from  snags  so  that  they  can  be  taken  hold  of. 

To  rebuild  the  snag  boat  and  make  the  necessary  alterations  dnd 
additions  will  cost,  it  is  estimated^  $15,000. 


I 
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For  actual  work  on  the  rivers  an  appropriation  of  $75,000  is  recom- 
mended ;  in  all,  $90,000. 

Future  operations. — The  snag  boat  will  be  kept  at  work  whenever  the 
rivers  are  in  their  best  condition,  in  removing  the  worst  snags. 

Money  statement, 

July  1,  1894^  balance  unexpended $2,451.82 

Amount  appropriated  by  act  of  Aagust  11, 18d4 14, 000. 00 

16, 451. 82 
June  30y  1895,  amount  expended  during  fiscal  year -. 5, 775. 28 

July  1,  1895,  balance  unexpended 10, 676. 54 

July  1,  1895,  outatanding  liabilitiee 160.00 

July  1,  1895,  balance  available 10,516.54 

r  Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

J  Amouutthat  can  be  profitably  expended  in  fiscal  year  ending  J  uneSO,  1897    90, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


The  report  of  Capt.  E.  H.  Jefferson,  who  has  had  charge  of  the  snag 
1)oat,  is  herewith. 

Captain  Jefferson  gives  such  commercial  statistics  as  he  has  been 
^ble  to  obtain. 

Besides  the  work  of  snagging,  Captain  Jefferson  has  been  the  local 
^representative  of  this  ofl3ce  on  the  Sound,  looking  after  all  questions 
relating  to  bridges,  obstructions,  etc. 


REPORT  OP  CAPTAIN  E.  H.  JKFFKK80N,  MASTER  OF  SNAG  BOAT. 

Seattle,  Wash.,  May  SO,  1895, 

Sir:  I  have  the  honor  to  submit  the  following  annual  report  of  operations  of  the 
^.  S.  snag  boat  Skagit  at  improvement  of  Puget  Sound,  Washington ;  also  some  com- 
kiercial  statistics  of  the  various  rivers  in  this  district : 

On  August  20,  1894,  after  the  regular  season  of  summer  floods,  I  commenced  get- 
'ing  the  Doat  ready  for  work  at  her  moorings  in  the  Duwamish  River.  On  the  23d 
l:ie  boat  was  taken  down  the  river  to  Seattle,  where  some  slight  repairs  were  made 
o  the  tackle  and  gear,  and  supplies  taken  on  board. 

On  the  evening  of  the  24th  I  left  Seattle  for  the  Stillaguamish  River,  arriving  on 
•lie  25th  and  commencing  work  near  the  river's  mouth.  On  the  29th  departure  was 
'Cdcen  for  the  Skagit  River,  where  operations  were  continued  to  and  including  Octo- 
^r  21,  removing  obstructions  from  the  channel  from  the  month  of  the  river  up  to  a 
^oint  called  Nookchampe  Creek,  a  distance  of  about  18  miles,  about  as  far 'up  as 
'liere  appeared  to  be  any  immediate  necessity  of  working. 

On  October  23  run  over  to  Hat  Sloughy  and  worked  part  of  two  days  removing 
Vom  that  waterway  several  complained  of  and  dangerous  channel  obstructions. 

On  October  25  left  Hat  Slough  for  the  Snohomish  River,  arriving  and  commencing 
svork  there  on  the  same  day.  Work  was  prosecuted  on  this  stream  and  its  tributary, 
•he  Snoquahnie,  to  a  point  called  Tolt  River,  about  40  miles  up  from  salt  water,  till 
November  7,  when  the  fall  rains  and  consequent  freshets  caused,  too  high  water  to  do 
profitable  snagging  work  for  a  period  of  several  months. 

On'  November  9  left  the  Snohomish  River  for  Seattle,  where  the  crew  were  dis- 
charged and  the  boat  placed  in  winter  quarters  at  her  old  moorings. 

On  February  13, 18^,  commenced  fitting  out  the  boat  again  for  service,  and  after 
oaaking  the  usual  preparations  and  taking  ou  board  supplies,  left  Seattle  on  the  16th 
for  the  Skagit  River,  where  the  stage  of  water  was  very  favorable  for  effective  work. 
Ox)erations  were  continued  on  the  Skagit  River  until  and  including  the  27th,  when 
the  snag  boat's  main  shaft  shpwed  evidence  of  breaking,  rendering  any  further  work 
impossible  until  repairs  were  made, 
vith  a  smaller  one  which  has  lately  commenced  making  weekly  trips  to  upriver 

points. 

On  the  28th  left  for  Seattle,  running  slow,  and  when  near  to  and  in  sight  of  the 
city  the  shaft  gave  out  completely  and  the  services  of  a  tug  were  obtained  to  reach 
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a  landing.  After  ascertaining  that  suitable  material  for  a  new  abaft  would  hare  to 
be  obtained  from  abroad,  the  boat  waa  again  laid  up  at  the  wharf  of  Moran  Brotlt- 
ers'  Company,  and  bids  for  furnishing  a  new  shaft,  rebuilding  wheel,  etc.,  wen 
advertised  for,  and  in  due  time  the  contract  awarded  to  Moran  Brothers'  Compuj, 
the  lowest  bidders,  wno  iu  course  of  time  satisfactorily  completed  the  repairs. 

On  May  18  the  snag  boat  was  taken  to  her  fresh-water  moorings  in  the  Dnwamkk 
River,  to  remain  till  a  favorable  stage  of  water  for  profitable  snagging  workagiii 
occurred. 

During  the  seasons  accounted  for  above  many  difficult  and  dangerous  obstraotiov 
were  removed  from  the  channels  of  the  various  navigable  streams  of  this  dlstriet; 
some  of  them  being  huge  spruce  and  tir  stumps  that  more  than  taxed  the  lifting capl^ 
ity  of  the  boat's  gear  and  necessitated  a  liberal  use  of  giant  powder  to  succeasfollf 
remove  them. 

These  giant  stumps  are  often  as  much  as  8  and  9  feet  across  the  tops,  with  trnub 
of  10  to  12  feet,  and  a  spread  of  large  roots  of  from  20  to  80  feet.  They  are  constantly 
being  washed  from  the  banks  by  tile  currents  at  times  of  freshets  and  deposited i& 
the  channel,  where  they  at  times  set  up  as  straight  as  they  did  in  their  native  mL 
In  time  their  roots  become  embedded  in  the  gravel  and  sand  of  the  river's  bottM, 
thus  causing  very  dangerous  obstructions. 

The  hull  of  the  snag  boat  is  becoming  very  rotten,  water-soaked,  and  weak,  mi 
will  not  stand  much  more  service  without  some  very  extensive  repairs  being  mxii' 
The  frames  are  so  rotten  that  there  is  nothing  to  nail  to  on  her  sides.  The  cyliDdr 
timbers  are  getting  weak  and  will  have  to  be  renewed,  as  it  is  now  difficult  to  kc^ 
the  engines  in  line.  New  strengthening  knees  and  timbers  and  steps  for  hogpoito 
are  needed,  and  if  repairs  are  attempted  they  will  no  doubt  cost  about  as  muchtf* 
new  hull,  for  when  you  once  commence  to  tear  down  an  old  boat  you  never  kno^ 
where  to  stop,  and  in  the  end  it  costs  about  as  much  as  a  new  hull  could  be  bailt£v- 
I  recommend  that  a  new  hull  be  built  as  soon  as  money  can  be  made  available ftr 
the  purpose.  The  machinery,  hog  chains,  etc.,  are  all  good  and  can  all  be  used  aein 
with  the  exception  of  perhaps  some  of  the  inexpensive  pipe  fittings.  The  old  bul 
is  getting  more  and  more  out  of  shape  and  "hogged,"  which  makes  her  difficult  to 
handle  and  manage  in  close  and  difficult  places. 

If  a  new  hull  is  built  several  important  improvements  could  be  made  which  wow 
be  very  effective  in  snagging  work,  as  noted  in  my  last  annual  report. 

Following  is  a  summary  of  the  snag  boat's  operations  for  the  periods  stated: 

Snags  and  drift  removed :  . 

Skagit  River ^ 

Stillaguamish  River " 

Hat  Slough ^ 

Snohomish  and  Snoqualmie  rivers ^* 

Total .J^ 

Largest  diameter feet..       ^ 

Smallest inches..        J 

Total  length feet..  30,5» 

Leaning  trees  chopped  fi*om  banks :  ^ 

^agit  River. *JJ 

Sno<iualmie  River *' 


Total 


fTi 


Largest  diameter feet. .        'v 

Smallest  diameter inches..         * 

Total  length feet..    ^^ 

Additional  operations  consisted  of  the  usual  amount  of  work  required  to  keep  tM 
boat  and  her  tackle  and  gear  iu  working  order,  which  was  usually  done  at  tim^f 
freshets  or  high  winds  when  snagging  could  not  be  profitably  engaged  in.  . 

The  dull  times  and  the  results  of  last  year's  exceptionally  high  floods  have  h**t 
depressing  effect  on  the  business  done  by  the  steamers  engaged  on  some  of  the  ri^ 
in  this  district,  but  still  the  streams  need  annual  snagging  or  tbey  would  b^'^ 
become  unnavigable  by  reason  of  the  accumulation  of  snags  and  drift.  ^ 

The  work  of  the  snag  boat  is  of  great  benefit  to  the  navigable  interests  of  ^ 
rivers,  and  could  hardly  be  dispensed  with.  ,    ,  . 

On  the  Skagit  River  Voute,  which  includes  the  Stillaguamish  River,  there  is  ^^ 
one  regular  steamer  running  at  present  up  as  far  as  Mount  Vernon,  where  it  conn^JJ 

On  the  Snohomish  River  from  Seattle  there  are  at  present  two  regular  ste*D*^r 
engaged,  aud  ou  the  Snoqualiuie,  ita  tiVWlot'j ,  ftonv  the  town  of  Snohomish  op  ^ 
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tie  head  of  navigation,  two  small  boats  are  regularly  employed  when  business 
arrants  and  the  stage  of  water  permits. 

One  steamer  is  also  regularly  employed  towing  logs  from  the  Snohomish  down  to 
i.lt  water  except  when  the  stage  of  water  is  too  low  for  towing. 

Between  Everett  and  Snohomish,  via  Lowell,  one  small  passenger  steamer  makes 
iree  trips  daily  and  carries  a  large  number  of  passengers. 

Between  Seattle  and  Everett  there  is  one  passenger  steamer  engaged  (and  some- 
Lmes  two)  in  making  three  round  trips  per  dav  during  the  summer  days ;  it  does  a 
fcrge  passenger  business  and  carries  some  small  freight. 

On  the  Nopksack  River  there  is  no  steamer  plying  at  present,  as  that  stream's 
Dtrance  is  blocked  by  the  works  of  the  Bellingnam  Bay  Boom  Company,  and  the 
xift  and  sand  bars  caused  by  it,  a  suit  against  whom  is  now  pending  in  the  United 
tates  courts. 

On  the  Dnwamish  River  there  are  no  regular  boats  engaged,  but  a  large  quantity 
€hav  and  other  farm  produce  are  annually  freighted  from  this  and  other  rivers  and 
loughs  by  jobbing  boats  at  irregular  times. 

No  accnrato  commercial  statistics  of  these  rivers  can  be  obtained  from  the  fact  that 
be  different  steamboat  owners  doing  business  thereon  only  keep  a  record  of  their 
usiness  in  dollars  and  cents. 

The  following  figures  are  submitted  as  representing  the  business  done  by  the 
iffular  steamboats  on  the  different  rivers  in  this  district  at  the  present  time,  and 
^hich  it  is  believed  would  be  a  fair  average  for  the  past  year. 
Number  of  tons  and  passengers  given  represent  the  business  done  monthly : 


Roate. 


acit  Rirer»  via  Stillaguamish 

oHomiah  River 

oqoalmie  River 

tween  Everett  and  Snohomish,  via  Lowell 
t.'ween  Seattle  and  Everett 


Freight. 

Paasengers. 

Ton». 

Ntmiber. 

1,500 

820 

800 

200 

220 

175 

20 

2,200 

60 

2,300 

freight  handled  by  these  steamers  consists  of  general  merchandise  on  up  trips, 
I  ^  hay,  hops,  grain,  and  other  farm  products,  also  paper  and  nails  manufactured 
the  mills  at  Everett  and  Lowell  on  the  return  trips,  but  the  greater  portion  of 
^  two  last-named  articles  is  carried  by  irregular  boats  which  occasionally  go  to 
L«se  mills  for  a  full  load. 

C^onsiderable  freighting  of  manufactured  lumber  and  building  material,  also  of 
^chinery,  is  done  on  all  these  rivers  and  tidal  sloughs  by  lighters  and  small  tugs, 
1.  account  of  which  it  is  next  to  impossible  to  obtain  a  record  of. 
Thinking  it  might  not  be  out  of  place,  I  append  to  the  above  report  the  following 
2pires  representing  the  business  of  the  Puget  Sound  customs  district;  output  of  coal, 
inber  shipments/  etc.,  for  the  year  1894 : 


Nnmber. 


sasela  entered, 
eaaels  eleared. 


Tonnage; 


1,234,002 
1,533.857 


alne  of  foreign  goods  paasing  through  Paget  Sound  customs  district  destined  for  Ameri- 
can citiea $4,971,184 

alne  jiaaaiag  through  for  foreign  ports 488, 550 


amber  shipments  to  foreign  porta feet. 

umber  shipments  to  foreign  ports,  1802 do . . 

^heat  exports 1 bushels. 

lour  exports barrels. 


Quantity. 


86,174,790 

112. 754, 000 

4,289.994 

295,907 


Value. 


$709,100 

1, 133. 727 

2,089,223 

726,021 


eceipts  of  custom-house  from  all  sources f260,628.40 

alue  of  imports  for  the  State 1,525,917.00 

alne  of  exports  for  the  State 5,247,288.00 

utpntof  ooal  from  mines  in  King  County tons..  437,939 


Very  respectfully,  your  obedient  servant, 

Capt.  T.  W.  Stmons, 

CorpB  of  Engineers,  U.  S,  A. 


E.  H.  Jefferson, 
Master  of  Snag  Boat, 
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TT  22.  Ii^sa^ 


PRELIMINARY  EXAMINATION  OF  UMPQUA  RIVER,  OREGON,  FROM         1  w 

SCOTTSBURG  TO  ELKTON  RAPIDS. 

[Printed  in  House  Ex.  Doc.  No.  229,  Fifty-third  CongreM,  third  seMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingtOA  D.  C,  January  19, 189t 

Sir:  I  have  the  honor*  to  snbmit  the  accompanying  copy  of  reL 
dated  January  1, 1895,  by  Capt.  T.  W.  Symons,  Corps  of  Bngineer»'-,of 
the  results  of  a  preliminary  examination  of  Umpqua  River,  Ores^' 
from  Scottsborg  to  Elkton  Rapids,  made  in  accordance  with  the  ^JO- 
visions  of  the  river  and  harbor  act  of  Augast  17, 1894.  

In  the  opinion  of  Captain  Symons,  this  portion  of  the  Umpqua  R^^ 
is  not  worthy  of  improvement  by  the  General  Government,  and  n^dfe 
opinion  is  concurred  in  by  Col.  G.  H.  Mend  ell.  Corps  of  Engineers,  ^ 
division  engineer,  and  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Enginm — =*• 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg.y  January  i,  189t 

General:  I  have  the  honor  to  submit  the  following  report  of  "® 
preliminary  examination  of  the  Umpqua  River,  Oregon,  required  at  ^ 
hands  by  the  terms  of  your  letter  of  August  20, 1894: 

The  examination  of  the  river  is  required  from  Scottsburg  to  Elkton  Rapids. 

It  is  my  opinion  that  this  portion  of  the  Umpqua  River'is  not  woi W 

of  being  improved  by  the  General  Government,  because  of  the 
cost  of  the  necessary  work  required,  the  small  local  interests  invob 
and  the  dearth  of  any  particular  public  interest  in  the  work. 

The  Umpqua  is  the  largest  river  of  southern  Oregon^  having 
sources  in  the  Cascade  Mountains.    Its  two  main  branches  unite 
below  Roseburg,  and  it  then  flows  swiftly  in  a  rocky  channel  throu| 
narrow  and  precipitous  valley  to  the  sea. 

The  entrance  to  the  river  from  the  sea  is  one  of  the  best  along 
Oregon  coast,  and  the  river  itself  is  navigable  for  small  steamers  a^ 
as  Scottsburg,  25  miles  from  the  mouth.  Scottsburg  is  practically 
head  of  tide.  Just  above  the  town  are  some  rocky  rapids.  Prom  1 
point  up  to  Elkton  the  river  generally  flows  with  a  very  swift  curr^^?^ 
with  alternating  pools  and  rapids.  At  low  water  the  navigation  of  ™ 
river  is  entirely  impracticable  on  account  of  lack  of  water,  and  as  *'^ 
river  rises  the  current  increases  in  rapidity  to  such  a  degree  ai^  ^ 
preclude  any  practicable  and  profitable  navigation. 

The  bed  of  the  river  is  generally  of  rock,  and  the  average  slope  i^,^ 
great  that  it  is  entirely  out  of  the  question  to  improve  the  river    V 
regularizing  it  to  convert  it  into  a  navigable  stream.    The  only  metbpd 
by  which  the  river  can  ever  be  converted  into  a  watery  commerc'* 
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Subway  woald  be  by  putting  Id  a  series  of  locks  and  dams,  of  which 
ere  would  have  to  be  a  large  but  undetermined  number,  between 
ottsburg  and  Elkton  Kapids. 

rhe  valley  of  the  Umpqua  between  Elkton  and  Scottsburg  is  very 
*row;  the  arable  land  along  it  does  not  average  more  than  a  half 
e  in  width.  Hills  more  or  less  timbered  rise  abruptly  on  both  sides. 
Lt  Elkton  the  Umpqua  receives  the  waters  of  a  considerable  tribu- 
y^  Elk  Creek,  and  upon  this,  and  themain  river  above  Elkton,  are 
\\l  valleys  and  settlements.  A  wagon  road  runs  up  Elk  Greek  to 
^ins  Station  on  the  Oregon-California  Eailroad,  a  distance  of  17 
es.  The  old  Scottsburg  wagon  road  runs  up  the  main  river  to 
ieburg. 

listorical, — In  the  early  days,  when  the  settlement  of  Oregon  was 
ing  place,  at  the  mouth  of  the  Umpqua  was  located  the  principal 
rep6t  for  the  Upper  Umpqua  and  Kogue  River  valleys.  Merchan- 
e  and  supplies  were  brought  into  the  river  by  ocean-going  crafb, 
:en  to  Scottsburg  by  smaller  river  craft,  and  thence  out  into  the 
per  valleys  by  a  wagon  road  located  along  the  Umpqua  River. 
io  difficult  and  expensive  was  this  wagon  transportation  that  relief 
s  sought  in  the  navigation  of  the  river,  and  a  small  steamer  was  built 
ich  made  one  trip  at  a  suitably  high  atage  of  water  from  Scottsburg 
Roseburg.  The  difficulties,  expense,  and  risk  of  the  trip  were,  how- 
T,  found  to  be  so  great  that  the  idea  of  navigating  the  river  in  its 
\n  condition  was  abandoned. 

lelief  was  sought  from  the  Government,  and  in  1871  an  appropria- 
ti  of  $22,600  for  the  improvement  of  the  river  was  made.  With  this 
ney  a  large  amount  of  work  was  done,  but  experience  and  observa- 
II  during  the  progress  of  the  operations  convinced  Maj.  H.  M.  Robert, 

0  had  the  work  in  charge,  that  it  was  impossible  by  regularization 
put  the  river  into  a  condition  sufficiently  good  to  permit  water  navi- 
ion  to  successfully  compete  with  wagon  transportation. 

besides  this,  the  Oregon-California  Railroad  was  being  extended 

m  Portland  to  Roseburg,  and  this  would  enable  the  valleys  of 

ithern  Oregon  to  be  supplied  by  rail  much  cheaper  and  better  than 

y  could  be  supplied  by  the  route  down  the  Umpqua,  either  by  wagon 

steamboat. 

)f  the  $22,500  appropriated,  all  but  $4,685.89  was  expended  when 

1  work  was  definitely  abandonexl. 

?he  supply  route  via  the  Umpqua  River  and  the  ocean  has  been 
irely  abandoned.  A  stage  canying  mail  and  passengers  makes 
ee  trips  a  week  over  the  road  between  Elkton  and  Scottsburg.  Other 
,n  this  the  interests  on  the  route  are  slight  and  of  a  local  nature 

y. 

I'he  very  great  and  rapid  fluctuations  of  the  river  and  the  rapidity 
the  currents  would  render  lock  and  dam  construction  very  costly. 
Very  respectfully,  your  obedient  servent, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 
Wg.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U.  S.  A. 

rhrough  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
sific  Division.) 
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[First  indor86ineiit.l 

U.  S.  Engineer  Office, 
San  FrancUco^  Cal.j  January  7,  1895. 
Respectfully  forwarded. 

The  Umpqua  River,  between  Scottsbarg  and  Elkton  Kapids^is 
regarded  as  not  worthy  of  improvement  by  the  General  Governmeiit, 
owing  to  the  excessive  cost  of  any  effective  improvement  and  the  Biuall 
advantage  that  would  thereby  be  secured. 

G.  H.  Mendsll, 
Colonelj  Corps  of  Engineers^  Division  Engineer. 


TT  23, 

PRELIMINARY  EXAMINATION  OF  YAQUINA  BAY,  OREGON,  FOR  INCREASED 

DEPTH. 

[Printed  in  Honse  Ex.  Doc.  Ho.  227,  Fifty-third  Congreas,  third  session.] 

Office  of  the  Chipf  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  January  18,  1895, 

Sir:  I  have  the  honor  to  sabmit  the  aC'Companying  copy  of  a  report, 
dated  January  1,  1895,  by  Gapt.  T.  W.  Symons,  Corps  of  Engiueen, 
upon  a  preliminary  examination  of  YaqainaBay,  Oregon^  for  increased 
depth,  made  in  accordance  with  the  reqairements  of  the  river  and  har- 
bor act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Symons  and  of  Col.  G.  H.  Mendell,  Coips 
of  Engineers,  the  division  engineer,  that  this  locality  is  not  worthy  of 
further  improvement  by  the  G-eneral  G-overnment,  and  in  this  opinion 
I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  oapt.  t.  w.  symons,  corps  of  engineers. 

United  States  Enoinebr  Office, 

Portland^  Greg.,  January  i,  1895. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  "  Yaquina  Bay  Bar,  Oregon,  for  increased 
depth,"  required  by  the  act  of  August  17,  1894,  and  your  letter  of 
August  20, 1894. 

It  is  my  opinion  that  Yaquina  Bay  Bar  is  not  worthy  of  further 
improvement  by  the  General  Government  for  the  following  reasons : 

The  entrance  to  Yaquina  Bay  has  been  under  improvement  by  the 
General  Government  for  fourteen  years,  the  first  appropriation  for  the 
work  having  been  made  June  14, 1880. 

The  work  continued  and  was  carefully  studied  by  the  officers  and 

assistants  in  charge  until  1888,  when  a  Board  of  experienced  engineers 

was  appointed  to  consider  what  had  been  done  and  to  perfect  plans  for 

further  work.    This  Boaxd  m^\>  and.  c^^t^^wIIy  examined  the  sitoatiouy 
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and  with  all  the  light  of  past  experience  here  ilud  elsewhere  formulated 
a  plan  for  the  completiou  of  the  improvemeDt,  which  plan  was  intended 
by  them  to  give  Yaquina  the  best  entrance  possibly  attainable  under 
tlie  existing  natural  conditions  and  prevailing  physical  phenomena. 

rrbis  plan  is  now  practically  completed;  when  a  small  amount  of 
stone  has  been  added  it  will  be  fully  finished. 

The  -work  has  been  eminently  successful;  the  improvement  of  the  bar 
lias  been  all  or  more  than  the  Board  hoped  would  be  accomplished. 
From  an  uncertain  bar  channel  of  about  7  feet  at  low  water,  varying 
greatly  in  position,  there  is  now  a  permanently  located  bar  channel  of 
12   to  14  feet  depth  at  low  water. 

After  an  intimate  acquaintance  with  Yaquina  Bay,  having  had 
cbarge'of  the  works  there  for  five  years,  I  am  unable  at  the  present 
time  to  devise  or  recommend  any  modification  or  extension  of  the  plan 
of  improvement  as  now  practically  com])leted  which  would  give  any 
marked  or  appreciable  increase  of  depth  on  Yaquina  Bay  Bar,  and  for 
tbis  reason  I  deem  it  unworthy  of  further  improvement. 

The  depth  which  can  be  obtained  and  maintained  upon  the  bar  of  a 
harbor  like  Yaquina  Bay  is  mainly  dependent  upon  the  amount  of  tide 
water  flowing  in  and  out  and  the  velocity,  direction,  and  concentra- 
tion of  its  flow.  The  tidal  volume  is  practically  independent  of  any 
efforts  of  man  as  far  as  increasing  it  goes;  all  he  can  do  is  to  give  direc- 
tion and  concentration  to  its  flow,  so  as  to  produce  the  maximum 
scouring  effect  upon  the  bar. 

This  has  been  done  at  Yaquina  Bay.  The  two  jetties  built  to  above 
hifrh  tide  direct  the  ebbing  and  flooding  waters  perpendicularly  upon 
tbe  bar  in  a  channel  having  a  minimum  width  between  the  jetties  of 
about  900  feet.  Any  further  contra(;tion  of  the  width  between  the  jet- 
ties to  increase  the  velocity  of  the  waters  and  ex)nsequent  scouring  effect 
on  tbe  bar  would  b^  dangerous  to  the  structures  themselves.  Already, 
with  a  thousand  feet  between  the  jetties,  it  has  been  found  necessary 
to  protect  the  south  jetty  with  groins. 

To  extend  the  jetties  farther  would  do  very  little  good,  as  it  would 
not  materially  change  the  co-relations  existing  between  the  tidal  vol- 
ume of  the  bay,  the  velocity  of  flow  of  the  waters,  the  moving  sands, 
and  the  winds  and  waves  of  the  ocean. 

The  depth  which  can  be  maintained  on  a  bar  like  that  at  Yaquina  is 
also  dependent  upon  the  magnitude  of  the  wave  action  to  which  it  is 
exi.)Osed.  The  greater  the  wave  action  the  less  the  depth  which  can  be 
looked  for  permanently  in  the  bar  channel. 

There  is  an  outer  reef  of  rocks  oft'  Yaquina  Bay  which  has  undoubt- 
edly a  powerful  effect  in  sheltering  the  bar  and  the  entrance  against 
the  heaviest  waves  and  in  permitting  the  bar  channel  to  maintain  itself 
at  a  greater  depth  than  would  otherwise  be  possible. 

The  existence  of  this  reef  is  one  of  the  circumstances  which  has 
rendered  the  work  at  Yaquina  Bay  so  successful.  The  bar  now  lies 
about  midway  between  the  ends  of  the  jetties  and  the  reef. 

To  extend  the  jetties  would  not  only  be  productive  of  little  good,  as 
before  stated,  but  it  is  believed  that  any  extension  which  would  throw 
the  bar  beyond  the  protection  of  the  outlying  reef  would  be  productive 
of  evil  and  tend  to  diminish  the  permanent  depth  of  the  bar  channel. 
It  might  be  at  first  sight  considered  that  at  Yaquina  Bay,  as  at 
some  other  harbors,  an  increased  depth  on  the  bar  could  be  obtained 
and  maintained  by  dredging,  but  a  knowledge  of  the  local  conditions 
and  of  the  phenomena  of  the  moving  sands  indicates  beyond  the  shadow 
of  a  doubt  that  such  a  method  is  entirely  inapplicable  there«    The 
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sands  move  so  freely  aod  in  such  vast  quantities  tbat  all  the  dredging 
that  could  be  done  in  months  would  be  entirely  undone  in  a  few  bonis 
by  the  action  of  storm  waves  upon  the  surrounding  sands.    It  may  be 
stated  with  the  greatest  certainty  that  dredging  is  entirely  out  of  ik 
question. 

Yaquina  Bay  is  now  a  very  good  harbor  for  coasting  vessels  drawings 
10  to  15  feet  of  water.  Vessels  drawing  9  or  10  feet  can  enter  and  leave 
at  any  stage  of  the  tide.  Vessels-  drawing  up  to  12  or  13  feet  enter 
and  leave  freely  at  the  higher  stages  of  the  tide,  and  with  quiet  weather 
and  a  high  tide  vessels  drawing  as  much  as  15  feet  could  safely  enter 
or  depart. 

In  my  opinion  it  is  beyond  the  power  of  man  to  make  it  into  a  harbor 
of  sufficient  capacity  for  deep-draft  ships  engaged  in  foreign  commeree, 
or  in  fact  to  give  this  entrance  a  bar  channel  depth  appreciably  greater 
than  that  now  existing. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain  J  Corps  of  Enginmt 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco^  Cat.,  January  8j  1S95» 
Eesi)ectfully  forwarded. 

The  improvement  already  accomplished  is  regarded  as  very  succ^' 
ful.  It  has  increased  the  bar  depth  at  low  water  from  about  7  feet^ 
13  or  14  feet. 

Further  improvement  would  be  attempted  by  prolonging  the  jet?*^ 
seaward,  with  the  view  of  throwing  the  bar  farther  out  in  de^"S* 
water. 

As  pointed  out  in  this  report,  the  bar  may  thus  be  thrown  ontsidl 
the  shelter  of  the  outlying  reef,  with  the  chance  of  injuring  the  enl 

On  the  other  hand,  there  is  no  assurance  that  extension  of  the  jet=^ 
will  assure  increased  depth. 

This  improvement  is  not  regarded  as  worthy  to  be  undertake! 
the  General  Government. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engim 


T  T  24. 


PRELIMINARY  EXAMINATION  OF  QUILLAYUTE  HARBOR  AND  R 

WASHINGTON. 

[Printed  in  Hoase  Ex.  Doc.  No.  230,  Fiftj'-third  Congress,  third  seMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  January  18,  IB, 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  re 
dated  January  1, 1896,  with  map,*  by  Capt.  Thos.  W.  I^ymons,  Cor 
Engineers,  upon  preliminary  examination  of  Quillayute  Harbor 


*  Omitted.    Printed  in  Houael^x.  DoclJo.  ^2aKi,TVS\!^-\XiS2c^  C^w^^Bceaa,  third  i 
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iver,  WashiDgton,  made  in  compliance  with  requirements  of  the  river 
Qd  harbor  act  of  August  17, 1894. 

Captain  Symons  reports  that  in  his  opinion  the  river  and  harbor  are 
orthy  of  improvement  to  the  extent  of  closing  the  existing  entrance 
Qd  opening  the  former  entrance  of  the  river  into  Quillayute  Harbor, 
ol.  O.  H.  Mendell,  Corps  of  Engineers,  the  division  engineer,  reports 
jat  Quillayute  Harbor  is  regarded  as  worthy  of  improvement  by  the 
eneral  Government. 

I  concur  in  the  views  expressed  by  these  officers. 
It  is  estimated  that  it  will  cost  $200  to  make  the  requisite  survey  and 
repare  plans  and  estimate  for  the  work  of  improvemient. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


bepobt  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg.j  January  i,  1895. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the 

eliminary  examination  of  Quillayute  Harbor  and  Biver,  Washington, 

quired  from  me  by  the  terms  of  your  letter  of  August  20, 1894: 

It  is  my  opinion  that  Quillayute  Harbor  and  Biver  are  worthy  of 

provement  by  the  General  Government  to  the  extent  hereinafter 

dntioned. 

Quillayute  Harbor  is  in,  probably,  the  most  remote  and  inaccessible 

gion  of  the  United  States.    It  lies  in  the  northwestern  portion  of  the 

•ate  of  Washington,  connecting  with  the  Pacific  Ocean  about  35  miles 

the  south  of  Gape  Flattery.  It  is  separated  from  the  centers  of 
^pulation  on  Puget  Sound  by  the  extremely  rugged  and  unexplored 
lympic  Mountains. 

The  Quillayute  Biver  is  about  5  miles  long,  and  the  distance  from  its 
cuth  to  the  head  of  tide  is  2^  miles.  It  is  fordable  at  ordinary  stages 
id  low  tide  1^  miles  from  its  mouth.  Below  this  it  gets  deeper  and 
L  the  lower  half  mile  it  has  depths  of  10  to  15  feet  at  low  tide.  The 
^ntidal  i)ortion  of  the  river  is  about  350  feet  wide,  with  depths  of  4  to 
^eet,  but  it  is  so  />bstructed  with  rapids  that  it  can  only  be  navigated 
7  canoes. 

The  tributary  rivers  which  make  up  the  Quillayute  are  shallow 
i^eams,  navigable  for  canoes  for  20  to  30  miles.    The  average  range 

tide  at  the  mouth  is  about  8  feet. 

I^he  valleys  of  these  streams  have  been  settled  by  a  number  of  hardy 
>tieers,  who  are  engaged  in  stock  raising  and  general  farming.  There 
^  about  500  white  people  altogether  in  the  valley  of  the  Quillayute. 
I^he  river  just  before  reaching  the  ocean  widens  out  into  a  small  bay 
t.idal  basin.  This,  at  high  tide,  is  about  800  feet  wide  and  4,000  feet 
^g.  It  is  separated  from  the  ocean  by  a  low  sand  tongue.  The 
brance  channel  is  at  the  northern  end  of  this  sand  tongue,  and  is 
out  150  feet  wide  and  at  the  throat  is  about  10  to  12  feet  deep.  It 
^ns  out  into  a  shallow  bay  studded  with  concealed  rocks,  which  are 

dangerous  as  to  render  the  bay  practically  unnavigable. 
-A  map  of  the  mouth  of  the  river  is  herewith  which  shows  the  general 
»Tiation,  but  which  gives  no  intimation  of  the  hidden  dangers  outside 

the  mouth  of  the  nyeT. 


I 
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The  river  formerly  opened  out  to  the  soath,  into  what  is  markad 
Quillaynte  Harbor.  This  harbor  is,  as  far  as  knoT^n,  Aree  from  danger 
ous  rocks  and  is  pretty  well  sheltered  from  the  northwest  winds  of 
summer. 

A  log  jam  in  the  old  mouth  caused  it  to  shoal  up  and  the  present 
mouth  to  open  eighteen  years  ago. 

The  improvement  desired  is  that  the  former  condition  of  affairs  be 
restored.  Under  former  conditions  when  the  river  debouched  iotiD 
Quillayute  Harbor  at  the  point  A  on  the  map,  it  could  be  entered  by 
vessels  drawing  10  feet. 

It  is  my  opinion  that  the  river  and  harbor  are  worthy  of  improve- 
ment to  the  extent  of  closing  the  existing  entrance  and  opening  tlie 
former  entrance  into  Quillayute  Harbor. 

This  is  apparently  the  only  outlet  through  which  the  valley  of  tie     |i^ 
Quillayute  can  hope  to  attain  a  reasonably 'cheap  communication  wift 
the  markets  of  the  world.    At  present  the  cost  of  getting  supplies     1^ 
in  is  very  high,  and  the  cost  of.  getting  products  out  is  practicallf     "^ 
prohibitive. 

Communication  must  now  be  by  a  pack  trail*  46  miles  long  ftom  CU- 
lam  Bay,  over  which  supplies  are  carried  to  the  upper  portions  of  the 
valley.  A  small  steamer  occasionally  goes  to  Quillayute  Harbor,  aod 
supplies  are  taken  ashore  in  Indian  canoes,  and  by  this  means  thelowff 
valley  is  supplied. 

If  the  entrance  were  changed  as  suggested,  the  same  steamer  ^ 
others  could  enter  the  river  and  discharge  and  load  at  wharves,  and  ^ 
cost  of  transportation  would  be  lessened,  and  a  decided  impetus  S^'^^ 
to  the  settlement  and  development  of  a  line  region  of  country,  and  "^ 
great  natural  resources  of  timber  would  become  available.  - 

To  make  the  requisite  survey  and  prepare  plans  and  estimate  for  "^ 
improvement,  it  is  estimated,  will  cost  $200.  . 

For  further  information  attention  is  invited  to  the  report  of  Li^^^ 
F.  B.  Shunk,  Corps  of  Engineers,  herewith. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain  J  Corps  of  Engineer^-^^* 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Bngin»-   -^^ 
Pacific  Division.) 

[Fint  indorsement.] 

IT.  S.  Engineeb  Office, 
San  FrandscOj  CaL,  January  8, 189^-^ 

EespectfuUy  forwarded.  , 

For  reasons  stated  in  these  reports,  Quillayute  Harbor  is  regardec^^^ 
worthy  of  improvement  by  the  General  Government. 

G.  H.  Menbell, 
Colonel^  Corps  of  Engineers j  Division  Engine^ 


RSPORT  OF  FIRST  LIEUT.   FRANCIS   R.   SHUNK,   CORPS  OF  EXGIXRER8. 

United  States  Engineer  OFFicRf 
Portland,  Oreg.,  October  5,  Ji 

Sir:  I  have  the  honor  to  submit  the  foHowiDg  report  of  an  examination  mac3^%^ 
me  of  Quillayute  River  and  Harbor,  September  11-19,  1894:  ^^ 

The  Quillayute  River  is  in  the  northwestern  portion  of  the  State  of  Washin^^^/ 
and  empties  into  the  Pacilic  Ocean  about  35  miles  south  of  Cape  Flattery. 
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rhe  river  properly  so  called  is  only  5  miles  long.  Its  general  coarse  is  westerly 
has  four  principal  tributaries,  direct  or  indirect,  the  Dickodochtedar,  Soldok. 
lower,  and  Bogechiel.  The  Qnillayjite  is  formed  by  the  union  of  the  Bogechiel  aua 
Iduk,  5  miles  above  the  ocean.  Seven  miles  above  this  junction,  the  Bogechiel  is 
ned  by  the  Calower,  and  the  Dickodochtedar  flows  into  the  Quillayute  half  a  mile 
ove  its  mouth.  The  name  Quillayute  is  sometimes  extended  to  the  Bogechiel. 
le  spelling  of  all  these  names  is  variable. 

These  tributary  rivers  rise  amoiig  the  Olympic  Mountains,  and  in  their  upper 
arses  are  rapid  mountain  streams  flowing  through  canyons  or  narrow  valleys.  The 
llej^s  widen  out,  and  at  length  coalesce,  forming  a  plain  of  considerable  extent, 
n  its  nontidal  portion  the  Quillayute  is  about  350  feet  wide  and  4  or  5  feet  deep. 
is,  however,  obstructed  by  several  rapids,  so  that  it  is  navigable  only  for  canoes. 
D  head  of  tide  is  2^  miles  above  the  mouth.  A  mile  and  a  half  above  the  mouth 
t  river  is  fordable  at  ordinary  stages  and  low  tide.  Below  this,  the  width  and 
»th  increases,  and  the  lower  half  mile  or  so  has  a  depth  of  10  to  15  feet  at  low  tide. 
3  average  range  of  tide  at  the  mouth  is  about  8  feet.  The  tributary  rivers  are 
How  streams,  navigable  for  canoes  for  considerable  distances,  the  Bogechiel  for 
niles,  the  Solduk  &r  20  miles,  the  Dickodochtedar  for  18  miles.  The  banks  of 
Be  rivers  in  their  lower  portions,  and  of  the  Quillayute,  are  low  and  overflowed 
ing  high  stages.  Th^re  are  two  high-water  seasons  each  year,  in  the  spring  and 
'he  autumn.  The  highest  water  is  usually  in  November,  and  in  the  plain  is  10  feet 
»ve  the  ordinary  summer  stage.  In  the  canyons  it  is  much  higher.  The  Solduk 
L  Bogechiel  rivers  are  said  to  rise  within  a  short  distance  of  eacn  other  almost  due 
th  of  Port  Angeles.  This  would  make  these  streams  considerably  longer  than 
y  are  represented  on  the  map.  The  total  drainage  area  of  the  Quillayute  is 
proximately  700  square  miles.  The  area  of  the  valleys  and  the  plain  is  about  150 
i%re  miles ;  but  much  of  the  hilly  country  would  be  excellent  for  grazing,  and  prob- 
y  half  of  the  total  area  is  good  for  agricultural  purposes.  With  the  exception 
B  number  of  fern  prairies  in  the  plain,  whose  total  area  is  about  4,000  acres,  and 
omparatively  small  area  of  cleared  land,  the  whole  country  is  covered  with  very 
3  spruce,  fir^  and  cedar  timber.  The  land  when  cleared  is  very  fertile,  especially 
the  river  bottoms.  The  population  of  the  country  is  about  500  whites  and  234 
lians.  The  latter,  the  Quile-nte  tribe,  of  the  Chimakuan  stock,  are  settled  at  the 
uth  of  the  Quillayute,  in  a  village  called  Lapush,  a  corruption  of  La  Bouche. 
ey  are  engaged  in  fishing,  whaling,  and  sealing^  and  supply  a  good  many  furs  to 
» Washington  Fur  Company,  which  has  a  station  and  general  store  at  Lapush. 
ere  is  no  other  settlement  in  the  country.  The  white  people  are  scattered  on 
iches,  engaged  in  stock  raising  and  general  farming.  There  are  half  a  dozen  ^ost- 
Lces  along  the  trail  from  Clallam  to  Lapush,  and  general  stores  at  Boston,  2^  miles ; 
ee,  22  miles ;  and  Beaver.  26  miles  above  Lapush. 

V  map  of  the  river  mouth  and  coast  adjacent  is  submitted  herewith.  The  river 
iDerlv  emptied  into  the  lower  bay,  marked  Quillayute  Harbor  at  the  point  A.  It 
lid  then  oe  entered  by  vessels  drawing  10  feet,  and  was  visited  by  schooners  in 
>  fur  trade.  The  harbor  is  fairly  sheltered  from  the  northwest  winds  of  summer. 
9  water  is  3  to  4  fathoms  deep  within  100  yards  of  the  shore.  It  is,  however,  only 
Itered  slightly  from  the  soutli  by  the  reef  of  rocks  shown,  which  break  the  seas 
iQwhat,  and  is  open  to  the  southwest  so  that  it  is  almost  useless  in  winter. 
>B  width  is  three-quarters  of  a  mile,  and  its  depth  about  half  a  mile.  The  south- 
point  is  a  rocky  and  precipitous  cape.  From  this  cape  the  highland  recedes 
^rd  the  interior,  leaving  almost  2  miles  of  comparatively  low  coast  as  far  as 
Hew  mouth  to  the  Quillayute.  The  northern  limit  of  the  harbor  is  a  group  of 
i^  high  rocky  islets,  the  largest  of  which,  James  Island,  has  an  area  of  18  acr<Ni. 
«e  of  these  islets  are  within  the  low-water  line. 

lie  coast  in  this  vicinity  is  rocky  and  dangerous.  There  is  no  shelter  to  speak  of 
^een  Grays  Harbor  and  Cape  Flattery,  'fhe  nearest  lighthouses  are  Destruction 
•%d,  18  miles  south,  and  Tatoosh  Island,  35  miles  north. 

^  the  spring  of  1876  a  log  Jam  at  the  old  mouth  caused  the  river  to  break  through 

north  end  of  the  sand  spit  into  the  upper  bay.    This  bay  is  exposed,  and  so 

^ded  with  concealed  rocks  that  vessels  are  afraid  to  enter.    An  Indian. named 

ktain  Socks  owns  a  10-ton  sloop,  the  IJarf,  which  he  occasionally  takes  in  and  out 

Dugh  a  tortuous  channel,  but  no  one  else  will  attempt  it.    The  present  month  is 

feet  wide  and  10  to  12  feet  deep.    It  is  sometimes  wider  and  shallower.    The  old 

Tse  of  the  river,  south  of  the  present  month,  is  marked  by  a  slough  about  half  a 

«  long.    This  has  filled  up  to  some  extent  in  its  upper  part,  but  there  is  still  a 

kunel  10  feet  deep  at  low  tide.     Between  the  lower  end  of  this  slough  and  Quillay- 

Harbor,  there  is  a  low  sandy  isthmus  about  150  yards  wide.    Tue  inhabitants 

ih  the  river  to  be  returned  to  its  former  position. 

?he  vital  question  for  the  Quillayute  country  is  that  of  communications.  The 
ley  is  separated  from  the  Strait  of  Fuca  by  a  range  of  hills,  a  spur  of  the  Olympic 
untains.    A  trail,  about  46  miles  long,  leads  from  Clallam  Bay,  on  the  straits,  to 
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Lapnsh.     Some  of  the  grades  on  this  trail  are  very  steeps  and  transportation  k 
entirely  by  pack  horse.    A  pack  train  leaves  Clallam  for  Beaver,  20  miles,  two  or 
three  times  a  week.    The  minimum  rate  for  this  distance  is  $20  per  ton.    BejoDd 
Beaver,  supplies  are  usually  obtained  from  Lapush  at  about  the  same  rates.    Tbe 
steamer  JVillapa  makes  three  trips  a  week  between  Seattle  and  Neah  Bay,  stoppiof 
at  Clallam.    The  rate  from  Seattle  to  Clallam  is  $5  per  ton.    About  once  in  six  weeing 
the  weather  permitting,  the  Willapa  rounds  Cape  Flattery  and  goes  to  QuilUyate 
Harbor.    Freight  is  then  taken  ashore  by  the  Indian  canoes.    Tbe  rate  from  Soattk 
is  $10  per  ton,  $7  for  the  store.    The  Willapa  could  enter  the  river  if  the  old  moath 
was  open. 

The  schooner  Teaser^  of  Seattle,  45  tons  burden,  belonging  to  the  Washington  Kv 
Company,  occasionally  visits  the  harbor  with  supplies  for  the  store. 

It  is  said  that  the  steamer  FaralloHf  plying  between  San  Francisco  and  Seattle,  wiB 
soon  stop  three  times  a  month  at  Clallam,  and  that  she  will  carry  freight  to  and  froa 
Seattle  for  $3  per  ton.  Sailing  vessels  which  carry  timber  from  the  Clallam  millte 
San  Francisco  sometimes  bring  back  supplies  at  $1.50  per  ton. 

These  high  rates  make  living  expensive  and  export  unprofitable,  and  completolf 
prevent  the  development  of  the  country.  The  people  look  for  relief  to  the  openin; 
of  the  river  mouth.  Near  the  mouth  of  the  QuiUayute  is  an  exceptionally  fine  site 
for  a  lumber  mill  if  there  were  any  means  of  export.  The  slough  B  is  a  natanl 
receiving  pocket,  and  the  various  tributary  streams  aggregate  200  miles  of  pfA 
driving  water  through  the  best  of  timber  country.  If  vessels  could  enter  thenver, 
it  is  believed  that  a  mill  would  speedily  be  built,  and  that  schooners  rnnning  toSM 
Francisco  would  bring  back  supplies  at  reasonable  rates.  The  country  could  tbia 
scarcely  fail  to  be  rapidly  settled  and  developed,  its  fertility  and  resources  bein; 
well  known. 

For  the  reasons  indicated  above,  it  is  my  opinion  that  the  QuiUayute  River  it 
worthy  of  improvement  to  the  extent  of  closing  the  present  and  opening  the  old 
mouth  of  tbe  river.    I  think  that  no  survey  is  needed  to  estimate  the  cost.    SbonU 
one  be  deemed  necessary,  it  would  cost  not  more  than  $200. 
Very  respectfully,  your  obedient  servant, 

Francis  R.  Shunk, 

Capt.  T.  W.  Symons,  First  Lieutenant,  Corps  of  Engineen, 

Corps  of  Engineers,  V,  S.  A, 


T  T  25. 


PRELIMINARY  EXAMINATION  OF  CLALLAM  BAY,  WASHINGTON,  WITH  A 
VIEW  TO  ITS  IMPROVEMENT  AS  A  HARBOR  OF  REFUGE. 

[Printed  iu  Houae  Ex.  Doc.  Ko.  226,  Fifty-third  CongreM,  third  aewion.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D,  C,  January  19, 1895» 

Sir:  I  have  the  honor  to  submit  the  accompanyiug  copy  of  report o( 
January  1,  1895,  with  map,*  by  Capt.  Thomas  W.  Symons,  Corps  of 
Engineers,  upon  the  preliminary  examination  of  Clallam  Bay,  Washing- 
ton, "with  a  view  to  its  improvement  as  a  harbor  of  refuge,"  made  to 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August 
17, 1894. 

It  is  the  opinion  of  Captain  Symons  that  Clallam  Bay  is  not  worthy 
of  improvement  by  the  General  Government  with  the  end  in  view  of 
converting  it  into  a  harbor  of  refuge. 

Col.  G.  H.  Mendell,  Corps  of  Engineers,  the  division  engineer,  reports 
that  the  improvement  required  to  make  Clallam  Bay  a  harbor  of  refiig* 
is  not  regarded  as  worthy  to  be  undertaken  by  the  General  Governme"^ 

I  concur  in  the  views  expressed  by  these  officers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Hon.  D.  S.  Lamont,  Brig.  Gen.  Chief  of  Engineer. 

Secretary  of  War, 

*  Omitted,    Printed  in  Houae  E5L.Doc.lJ^o.^^<^,¥\lX.>j-t.\iu:d  Congress,  third  scwion. 
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kepobt  op  capt.  t.  w.  symons,  coups  of  engineebs. 

United  States  Engineer  Office, 

Portland,  Oreg.j  January  i,  1895. 

Genebal:  I  have  the  honor  to  submit  the  following  report  of  the 
'eliminary  examination  required  from  me  by  your  letter  of  August  20, 
^94,  of  ^^CluUam  Bay,  Washington,  with  a  view  to  its  improvement  as 
harbor  of  refuge." 

Clallam  Bay  is  a  shallow  indentation  on  the  southern  shore  of  the 
traits  of  Juan  de  Fuca,  24  miles  to  the  east  of  Cape  Flattery. 
The  Straits  of  Fuca  at  this  xK)int  is  13  miles  wide,  and  the  general 
epth  of  water  is  from  40  to  100  fathoms.  Clallam  Bay  is  2  miles  in 
Dgth  and  1  mile  in  width  back  from  the  headlands.  It  is  open  broad- 
de  to  the  straits.  In  depth  it  slopes  gradually  and  quite  regularly 
om  the  shore  to  a  depth  of  10  fathoms  at  a  distance  of  about  3,000 
et  from  shore.  One  mile  from  shore  the  depth  is  40  fathoms.  It  is 
bU  sheltered  from  the  south,  east,  and  west,  but  fully  open  to  the 
►rth. 

A  map  is  herewith,  showing  the  Straits  of  Fuca,  and  on  the  same  is 
ihart  of  Clallam  Bay  on  a  larger  scale.  Lieutenant  Shunk's  report, 
lich  is  herewith,  gives  a  description  of  the  physical  and  other  features 
the  bay  and  vicinity. 

tn  order  to  arrive  at  a  correct  determination  as  to  the  propriety  of 
proving  ClaUam  Bay  as  a  harbor  of  refuge,  a  general  investigation 
a  been  made  concerning  the  commerce  passing  through  the  Strait  of 
Lca,  the  dangers  besetting  it,  the  prevailing  physical  phenomena,  etc. 
Oommerce, — The  Straits  of  Fuca  is  the  passage  through  which  all  the 
nmerce  of  the  great  bodies  of  water  known  as  Puget  Sound  and  the 
ilf  of  Georgia  connects  with  the  Pacific  Ocean.  From  Cape  Flattery 
^ht  to  New  Dungeness  Light  the  straits  are  76  statute  miles  in  length 
d  about  13  miles  in  width.  The  foreign  and  domestic  commerce  pass- 
5  through  the  straits  is  very  great.  Besides  the  exports  of  coal  and 
iQber,  which  are  enormous  in  aggregate  amount,  and  the  local  supplies 
^ught  in  by  water,  the  Straits  of  Fuca  serves  to  connect  the  highway 
the  ocean  with  three  transcontinental  railroads  reaching  the  Atlantic 
aboard — the  Northern  Pacific,  the  Great  Northern,  and  the  Canadian 
i.cific. 

7o  illustrate  the  magnitude  of  the  commerce  passing  through  the 
:*aits,  I  give  here  a  table  of  the  arrivals  and  departures  for  the  two 
«r8  ending  June  30, 1894,  to  and  from  United  States  ports.  This  list 
%s.  furnished  me  through  the  kindness  of  Mr.  J.  C.  Saunders,  collector 
customs  at  Port  Townsend. 

I  have  not  obtained  similar  information  as  to  the  amount  of  tonnage 
^iug  to  and  from  the  British  ports  of  Victoria,  Vancouver,  Nanaimo, 
sw  Westminster,  etc.,  but  it  is  probably  nearly  as  great  in  amount  as 
at  of  the.  ports  of  the  United  States. 
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Unitkd  States  Custom-House, 

Port  Townaend,  Watk, 


Clearances  and  entrances  July  1,  1892 ^  to  June  50,  1894, 

CLEARANCES. 


Month. 


1802. 

July 

August 

September . . 
October  — 
November . . 
December... 

1803. 

January  — 
February . . . 

March 

April 

May 

June 

July 

AUffUBt 

September . . 

October 

November . . 
December. . . 

1804. 

January.... 
February . . . 

March 

April 

May 

June 


Number 


Number 


of  Bteara  of  sailing 


vessels 


vessels. 


Ill 
118 
118 
109 
120 
96 


03 
65 
102 
101 
132 
117 
139 
123 
106 
108 
109 
03 


81 
70 
102 
118 
130 
145 


Grand  total. 


2,606 


23 
22 
23 
27 
35 
23 


17 
15 
26 
10 
24 
8 
13 
16 
27 
23 
25 
26 


15 
14 

21 
20 
22 
17 


501 


Hailing  |  Hailiug 

from     I     from 

foreign     domestic 


])OTt8. 


ports. 


110 
112 
120 
117 
138 
103 


06 
68 
112 
103 
136 
109 
137 
124 
115 
114 
120 
101 


84 
73 
109 
120 
136 
145 


24 
28 
21 
19 
17 
16 


14 
12 
16 
17 
20 
16 
15 
15 
18 
17 
14 
18 


12 
11 
14 
18 
16 
17 


Total  I  T««««»o 
number  Tn-^SS  ' 
clearing  :  '<»"»«"• 


I 


134 
140 
141 
136 
155 
119 


no 

80 
128 
120 
156 
125 
152 
139 
133 
131 
134 
119 


96 
84 
123 
138 
152 
161 


2,702 


405 


3,106 


80.351 
75,858 
90.938 
86.544 
99.663 
75.991 


68,977 
59.100 
69.148 
58,356 
79,410 
78,610 
87,676 
78, 212 
78.768 
76,083 
85,155 


58,652 
60,966 
72.688 
75,390 
80,766 
76,510 


Tonnaee. 
domestlo. 


Tetd 

tODBSA 

eleani. 


28,748 
80,614 
22,032 
22,572 
18,863 
18.557 


17,020 
11,917 
14,612 
18,442 
20.310 
22,586 
18,203 
17.462 
21.787 
16,230 
16.000 
16,316 


14,068 
li.614 
14,754 
17,546 
16,031 
16,660 


1,825.703!    444,882     2,2m»5 


ie7,( 

10&I72 
llZf70 
10B.I16 
118.  S36 
OiMS 


85^107 
71,117 
88.100 
Ki08 
«^720 

101,106 

106i«79 
05,174 

10a,S55 
01313 

102,155 
88^907 


7X740 
7S,S80 
87,442 
92.  »6 
01.797 
03,170 


SUMMARY. 


Total  for  last  six 

months,  1882 

672 

153 

700 

125 

825 

509,345 

130.386 

64&^1 

ToUl  for  first  six 

months,  1803 

610 

109 

624 

95 

719 

413,601 

104,806 

5U«7 

Total  for  last  six 

months,  1893 

678 

130 

711 

97 

808 

477.785 

106.888 

5M.03 

Total  for  first  six 

months,  1894 

646 

109 

667 

88 

754 

424.972 

03,702 

h\l9i 

Grand  total  for 

two  years — 

2,606 

501 

2,702 

405 

3,106 

1,825,703 

444.882 

xm» 

—     wt 


ENTRANCES. 


1882 

July 

August 

September. 

October 

November. 
December.. 

1883 

January . . . 
February . . 

March 

April 

May 

June 

July 

August  — 

September . 

October — 

Noveml>er . 

JUecember.. 


112 

100 
119 
115 
117 
04 


106 

60 

93 

125 

116 

106 

142 

120 

104 

107 

104 

91 


21 
24 
23 
26 
23 
17 


14 
14 
19 
12 
12 
10 
16 
16 
23 
16 
\\ 
1% 


\ 


108 
102 
112 
108 
111 
92 


08 

65 

88 

115 

109 

03 

134 

117 

101 

102 

«d 


\ 


26 

31 

30 

33 

20' 

10 


22 
18 
24 
22 
10 
23 
24 
10 
26 
21 
16 
Yl 


\ 


133 
133 

142 
141 
140 
111 


120 
83 
112 
137 
128 
116 
158 
136 
127 
123 
115 


75,274 
69,446 
81,678 
78,100 
74,854 
58,682 


61.643 
51, 577 
40,564 
54,686 
59,832 
60,049 
82,181 
70,849 
65,111 
71,223 
63,460 


31,332 
32,443 
33,508 
38,240 
30.014 
23,087 


20,303 
22,461 
26.018 
25.870 
20,547 
20,310 
27,247 
27,334 
25.802 
10,143 
17.522 
21,270 


115.flO 
illg 
IDS,* 


90.H8 

i(»,<» 
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Clearances  and  entrances  tfuly  1,  189£,  to  June  30, 1894 — Continued. 

ENTRANCES— CbnUnued. 


Month. 


1894. 

Jaouar; 

February 

March 

JLpnl 

:May 

June 

Grand  total 


Number 
o\  steam 
Teasels. 

Number 

of  sailing 

▼easels. 

Hailing 
from 

foreign 
ports. 

Hailing 
from 

dommtic 
ports. 

ToUl 
number 
clearing. 

Tonnage, 
foreign. 

Tonnage, 
domestic. 

85 

68 

98 

113 

123 

146 

13 
4 

16 
17 
20 
19 

86 

60 

94 

113 

125 

143 

14 
12 
20 
17 
18 
22 

100 
72 
114 
130 
143 
165 

60,476 
42.091 
58,788 
66,785 
68,960 
73.946 

21,280 
10, 495 
28.484 
19,409 
21,637 
23.620 

2.582 

1 

407 

2.468 

521 

2,989 

1, 565. 645 

616. 468 

Total 
tonnage 
cleareu. 


81,756 
61,586 
87.272 
86,194 
90.597 
97.566 

2. 182, 113 


SUMMARY. 


Total  for  last  six 

months.  1892 

Total  for  first  six 

months.  1893 

Total  for  la8t  six 

months.  1893 

Total  for  first  six 

XDonths.  1894 .  — 

Grand  total  for 
two  years — 


666 

134 

633 

167 

800 

438,124 

190,217 

615 

81 

568 

128 

696 

338,251 

154.409 

668 

101 

646 

123 

769 

418.224 

137,917 

633 

91 

621 

103 

724 

371.046 

133,925 

2,582 

407 

2,468 

521 

2,989 

1, 565, 645 

616, 468 

628.341 
492,660 
556,141 
504,971 

2, 182, 113 


This  table,  summarized,  shows  that  there  are  on  the  average,  monthly 
departures  from  ports  of  the  United  States  of  130  steam  and  sail  ves- 
sels with  a  monthly  tonnage  of  95,000  tons,  and  monthly  arrivals  of  125 
steam  and  sail  vessels  with  a  monthly  tonnage  of  91,000  tons. 

This  aggregate  would  be  about  doubled  by  the  addition  of  the  arrivals 
and  departures  at  and  from  British  ports. 

Dangers  besett'mg  commerce, — Throughout  the  Straits  of  Fuca  there 
is  an  abundant  depth  of  water  and  very  few  dangers  in  the  way  of  rocks 
isolated  from  the  shore. 

The  real  dangers  which  beset  vessels  come  from  thick  weather,  fog, 
rain,  and  smoke,  which  are  very  prevalent;  winds,  the  set  and  strength 
of  the  heavy  cross  seas  off  the  entrance,  which  departing  vessels  must 
encounter  or  return  some  50  miles  to  a  place  of  safety,  and  the  lack  of 
anchorage  and  sheltered  positions  to  which  to  retire  in  case  of  storm 
or  trouble. 

Rain^fog,  smoke. — About  the  entrance  to  the  straits  the  rainfall  is 
very  great;  at  Neah  Bay  it  averages  about  100  inches  per  year,  while 
it  has  been  known  to  rain  132  inches  in  a  single  year. 

At  Port  Townsend  and  Victoria,  at  the  eastern  end  of  the  straits^ 
the  rainfall  is  only  about  20  inches  per  year. 

When  not  raining  about  the  entrance  it  is  apt  to  be  very  foggy,  the 
toggiest  months  being  July,  August,  and  September.  The  fogs  are 
densest  near  the  entrance  and  decrease  in  frequency  and  intensity 
toward  the  inner  end  of  the  straits. 

Added  to  the  rain  and  fog  is  a  dense  smoke  which  hangs  over  the 
Ciountry,  often  for  considerable  periods.  This  comes  from  forest  fires 
^nd  clearing  fires  about  the  straits  and  sound. 

This  prevalence  of  thick  weather  indicates  the  desirability  and  neces- 
sity of  a  multiplicity  of  guiding  signals  along  the  shore  of  the  straits. 
Winds. — During  the  summer  but  little  trouble  is  experienced  from  the 
"vvinds,  but  in  winter  the  strong  southeast  winds  draw  directly  out  and 
oreate  a  very  heavy  cross  sea  off  the  entrance,  the  great  southwest 
Swell  meeting  that  going  out. 

In  such  cases  sailing  vessels  going  out  to  sea  are  iu  gxeat  \y^i\\.  T\i^ 
altematiya  Is  to  put  back  to  Port  Angeles  or  Boya\  Ba^^^  ^oui<^  ti^ 
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miles,  aud  wait  for  a  change  of  wind.  Neah  Bay  is  also  sometimes  used 
by  vessels  in  which  to  ride  out  rough  weather.  Clallam  Bay  is  also 
occasionally  used  for  this  purpose. 

Currents. — The  currents  run  through  the  straits  with  great  velocity, 
the  average  being  about  3  miles  per  hour.  Off  the  Bace  Rocks  and 
Beechy  Head  it  often  reaches  6  miles  per  hour. 

There  is  a  peculiar  set  to  the  currents  which,  combined  with  the  pre- 
vailing heavy  swells  and  the  southwest  winds  of  winter,  make  it  dan- 
gerous to  get  near  the  northern  shore  of  the  straits  about  the  entranceb 
If  a  ship  near  the  entrance  gets  beyond  control,  she  is  ahnost  certaiji, 
unless  rescued,  to  bring  up  on  the  shores  of  Vancouver  Island. 

Anchorage. — The  water  in  the  Straits  of  Fuca  is  of  great  average 
depth.  In  some  places  bottom  was  not  found  with  a  l^>fathom  lin& 
The  deep  water  continues  close  up  to  shore  as  a  general  thing.  The 
only  anchorage  on  the  south  shore  of  the  straits  near  the  entrance  is  in 
Neah  Bay.  This  anchorage  is  very  imperfect  on  account  of  the  bay 
being  open  to  the  swells  to  the  north  and  east,  and  because  of  the 
strong  currents  through  it. 

The  next  anchorage  is  at  Clallam  Bay,  which  is  24  miles  inside  Ci^ 
Flattery.  This  anchorage  is  entirely  open  to  the  north,  but,  as  before 
stated,  is  protected  from  the  south  and  to  a  limited  degree  firom  the 
east  and  west. 

.  The  next  anchorage  is  a  similarly  situated  bay,  called  Freshwata 
Bay,  about  55  miles  in  from  Gape  Flattery.  The  nearest  well-protected 
anchorage  to  the  entrance  to  the  straits  is  Port  Angeles,  65  miles  from 
Flattery. 

There  il3  manifestly  great  danger  in  a  vessel's  hunting  for  the  anchor- 
age at  Clallam  Bay,  or  at  Neah  Bay,  during  the  generally  prevailing 
thick  weather. 

Lieut.  H.  T.  Mayo,  United  States  Navy,  in  charge  of  the  Hydro- 
graphic  Office,  Port  Townsend,  in  a  letter  to  me'  makes  the  following 
statement  : 

Clallam  Bay  i8  an  anoborage  often  used  by  yesBels  to  await  favorable  weather  ftr 
going  to  sea.  The  holding  ground  is  said  to  be  good,  and  the  anchorage  fairly  wen 
protected  from  prevailing  winds.  Sometimes  a  heavy  swell  sets  in,  but  Ido  not  think 
a  vessel  Avas  ever  known  to  drag  anchors  so  as  to  be  endangered  there. 

So  far  as  I  can  learn,  the  great  desideratum  at  Clallam  Bay  is  a  light  and  fog 
signal  which  wonld  enable  the  anchorage  to  be  located  at  night  and  in  thick  weather. 
Had  these  been  established  in  1892, 1  feel  quite  sure  that  the  barks  CowHlz  and  Majntk 
wonld  never  have  gone  to  sea  in  the  weather  in  which  they  were  lost. 

Capt.  J.  B.  Libby,  superintendent  of  the  Puget  Sound  Tugboat  Association,  and 
an  undoubted  authority  regarding  these  waters,  suggests  that  Neah  Bay  would 
afford  a  small  but  sufficiently  large  harbor  of  refuge,  and  one  far  more  advanta- 

geously  located  than  Clallam  Bay.  It  is  at  the  entrance  of  the  straits,  could  be  nsed 
y  inward-bound  vessels  as  well  as  by  those  bound  out,  and  could  be  made  aTailabIs 
by  closing  the  passaj^e  between  Waaddah  Island  and  the  mainland,  and  extending  a 
breakwater  from  Keitlah  Point.  At  present  inward-bound  vessels  meeting  easterly 
weather  off  the  cape  are  obliged  to  lie  off  and  await  a  change,  while  they  mi^ht  miJls 
into  Neah  Bay,  were  it  available  as  a  safe  anchorage. 

Mr.  G.  J.  Smith,  manager  of  the  Oregon  Improvement  Company, 
which  company  has  a  number  of  vessels  engaged  in  the  ooal  shipping 
basiness,  writes: 

A  very  important  need  is  a  light-honse  at  Clallam  Bay.  This  is  especially  needed 
by  sailing  vessels.    There  is  no  light  between  Tatoosh  and  Ediz  Hook. 

I  have  compiled  on  the  accompanying  map  all  the  wrecks  which  have 
occurred  in  the  Straits  of  Fuca  and  vicinity  during  the  past  twenty  years 
of  which  I  could  obtain  any  knowledge.  These  wrecks  are  numbered 
in  the  order  of  their  occurrence,  and  on  the  following  table  is  given  the 
statistics  concerning  them; 
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The  advisability  of  improving  Clallam  Bay  so  as  to  convert  it  into 
a  harbor  of  refiige  depends  ou  several  considerations,  principal  amoBg 
which  are — 

First.  Whether  any  harbor  of  refage  is  needed  in  the  general  localilj. 

Second.  If  a  harbor  of  refuge  is  needed,  is  Clallam  Bay  the  best  and 
most  suitable  place  for  it!    And 

Third.  The  cost  of  constructing  a  harbor  of  refuge  at  Clallam  Bay. 

First.  It  would  certainly  be  a  very  great  convenience  and  benefit  to 
navigation  if  a  harbor,  good,  safe,  well  protected,  easily  reached  and 
easily  departed  from,  existed  near  the  entrance  to  the  Straits  of  Fuca. 

It  would  be  desirable  for  departing  vessels,  enabling  them  to  sail, 
tow,  or  steam  to  the  harbor,  and  there  await,  if  necessary,  favorable 
conditions  of  weather  and  sea  outside. 

It  would  also  be  in  many  cases  advantageous  for  vessels  entering 
the  straits  after  a  long  or  rough  voyage,  or  if  partially  disabled,  ena- 
bling them  to  fit  themselves  for  the  trip  inward,  to  await  tugs,  etc. 

Such  a  harbor  would  also  be  a  desirable  placie  for  tugs  to  congregate 
and  wait  for  business,  or  for  bad  weather  to  pass. 

Second.  Clallam  Bay  is,  in  my  opinion,  not  properly  situated  for  a 
harbor  of  refuge  in  or  about  the  Straits  of  Fuca.  Its  distance,  24  miks 
from  the  entrance,  is  too  great. 

Vessels  departing  and  meeting  heavy  weather  and  8ta*oug  seas  out- 
side would  be  but  poorly  served  by  a  harbor  of  refuge  or  a  harbor  of 
waiting  24  miles  on  their  back  track. 

Vessels  entering,  if  they  could  safely  reach  Clallam  Bay,  24  miles  from 
the  entrance,  could  without  much  increased  hardship,  discomfort,  or 
danger  reach  Port  Angeles  or  the  Boyal  Beads,  30  miles  farther  away 
on  their  course. 

Third.  The  cost  of  improving  Clallam  Bay  as  a  harbor  of  refage 
would  be  enormous.  Without  intending  to  formulate  any  plan  or  make 
any  estimate  of  cost,  it  may  be  stated  that  to  give  shelter  to  the  good 
anchorage  area  of  the  bay  would  require  a  breakwater  some  8,000  feet 
long,  built  in  water  of  an  average  depth  of  about  50  feet. 

Furthermore,  it  may  be  stated  that  the  local  interests  on  Clallam  Bay 
are  not  sufficient  in  amount  or  of  such  a  nature  as  to  justify  any  large 
expenditure  for  the  improvement  of  its  existing  commercial  facilities. 

After  a  fcdl  consideration  of  all  the  facts  in  the  case  which  I  have 
been  able  to  gather  bearing  on  the  subject,  and  which  are  epitomized 
in  the  preceding  report,  I  am  of  the  opinion  that  Clallam  Bay  is  not 
worthy  of  improvement  by  the  General  Government,  with  the  end  in 
view  of  converting  it  into  a  harbor  of  refuge. 

I  have  had  letters  from  and  interviews  with  many  persons  engaged 
in  or  in  some  manner  connected  with  the  shipping  industry  through  the 
Straits  of  Fuca,  and  not  one  has  expressed  himself  favorably  to  Clal- 
lam Bay  as  a  harbor  of  refuge.  They  all  point  to  Neah  Bay  as  a  much 
more  desirable  location. 

Although  somewhat  foreign  to  the  question  at  issue,  and  without 
expressing  any  individual  opinion,  it  may  be  stated  that  the  results  of 
my  investigations  show  a  strong  concensus  of  opinion  as  to  the  great 
desirability  of  three  things  which  would  be  much  more  appreciated  by 
commercial  interests  than  a  harbor  of  refuge  at  Clallam  Bay: 

First.  A  hght-ship  located  near  the  entrance  of  the  Straits  of  Faca 

Second.  A  light  and  fog  signal  at  Clallam  Bay  to  guide  to  the 
anchorage  there  in  thick  weather;  and 

Third.  The  construction  of  a  harbor  of  refuge  at  Neah  Bay. 
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liient.  F.  B.  Shank,  Corps  of  Engineers,  made  a  personal  examination 
of  Clallam  Bay,  and  I  submit  herewith  his  report. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
CaptaiUj  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorMment.] 

U.  S.  Engineer  Office, 
San  Francisco^  Cal.j  January  8, 1695. 
Respectfully  forwarded. 

Neah  Bay,  being  adjacent  to  the  open  sea,  in  the  most  accessible  shelter 
for  vessels  entering  the  Straits  of  Juan  de  Fuca,  and  the  most  conven- 
ient for  vessels  awaiting  suitable  weather  for  departure.  If  a  harbor 
of  reiuge  is  needed  in  this  vicinity,  the  site  of  ^eah  Bay  is,  on  every 
aecoun^  to  be  preferred  to  Clallam  Bay.  * 

The  improvement  required  to  make  Clallam  Bay  a  harbor  of  refuge 
is  not  regarded  as  worthy  to  be  undertaken  by  the  General  Govern- 
ment. 

G.  H.  Mendell,  ' 
Colonel  J  Corps  ofEngineers^  Division  Engineer. 


RSPORT  OF -FIRST  LIRUT.   FRANCIS  R.   SHUNK,  CORPS  OF  BNGINEKR8. 

Portland,  Oreg.,  October  6, 1894. 

BiR :  I  have  the  honor  to  Bnbmit  the  foUowing  report  of  an  examination  of  ClaUam 
Bay,  Washington,  made  by  me  September  10-11,  1894. 

Clallam  Bay  is  on  the  southern  shore  of  the  Straits  of  Juan  de  Fuca,  about  24  miles 
eaiit  of  Cape  Flattery.  There  are  two  villages  on  the  bay,  East  and  West  Clallam. 
The  population  of  East  Clallam  is  about  150 ;'  that  of  West  Clallam  considerably  less. 
The  steamer  TFillapa,  which  makes  three  trips  a  week  between  Seattle  and  Neah  Ba^, 
stops  at  East  Clallam.  A  trail  leads  from  this  place  to  Lapush  and  other  points  m 
the  Qnillaynte  Valley,  and  the  people  within  a  radius  of  15  or  20  miles,  perhaps  500, 
get  their  provisions  at  East  Clallam.  The  country  is  sparsely  settled.  There  is  a 
sawmiU  at  East  Clallam,  which  employs  about  one  hundred  men,  including  loggers, 
and  whose  ontpnt  is  50,000  feet  per  diem.  This  is  the  chief  industry  of  the  country. 
The  lumber  is  shipped  chiefly  to  San  Francisco  in  sailing  vessels,  which  sometimes 
bring  back  supplies  at  about  $1.50  per  ton.  The  mill  company  likewise  own  a  gen- 
eral store  and  a  hotel.  There  are  also  a  saloon,  a  restaurant,  and  a  livery  stable.  A 
pack  train  leaves  three  times  a  week  for  Beaver,  20  miles  distant,  in  the  Quillaynte 
Valley ;  the  minimum  charge  is  $20  per  ton. 

Apart  from  the  lumber  business,  most  of  the  trade  is  with  Seattle;  the  Willapa 
charges  $5  per  ton  for  freight  to  and  from  Seattle.  Arrangements  are  being  made  to 
have  the  steamer  Farallon,  of  San  Francisco,  stop  on  her  way  to  Seattle  three  times 
a  month;  it  is  said  that  her  charge  will  bo  only  $3. 

A  map  of  ClaUam  Bay  accompanies  this  report.  The  bay  is  about  2  miles  wide  and 
1  miledeep.  The  depth  of  water  across  the  entrance  is  10  to  12  fathoms.  The  3>fathom 
curve  is  quite  close  to  the  shore.  The  bottom  is  rooky  in  places,  but  is  said  to  be 
chiefly  of  sand  and  gravel.    The  anchorage  is  good. 

There  is  nothing  remarkable  about  the  currents.  The  tidal  currents  in  the  straits 
have  a  maximum  velocity  of  about  3  miles  per  hour,  and  produce  eddy  currents  in 
the  bay.     The  Clallam  River,  which  empties  into  the  bay,  is  so  small  as  to  be 

nogligi^lo* 

This  part  of  the  strait  is  snblect  to  fogs,  especially  in  summer.    A  like  effect  is 

often  producjed  by  the  thick  smoke  from  burning  forests.    There  is  no  light-house  or 

fog  signal  on  the  west,  nearer  than  Tatoosh  Island,  20  miles  away;  on  the  east 

nearer  than  Ediz  Hook,  about  30  miles  away. 

The  points  inclosing  the  bay.  Slip  Point  to  the  east,  and  Sikyu  or  Sekou  Point  to 

the  west,  are  quite  high,  and  the  bay  is  well  protected  to  the  east,  south,  and  west. 

It  is,  however,  quite  open  to  the  north. 
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During  the  winter  the  prevalent  winds  are  soatherly.  Sometimes  a  Boatbttit 
wind  causes  a  heavy  sea  in  the  strait.  From  these  winds  the  harhor  is  quite  shel- 
tered. The  summer  winds  are  northerly,  and  from  these  there  is  no  sheltco:  to  speak 
of.  A  northeast  storm  sometimes  forces  vessels  to  leave  the  bay.  Both  fogs  aid 
winds  are  heaviest  at  the  entrance  to  the  strait  and  decrease  inward. 

The  advisability  of  improving  Clallam  Bay  as  a  harbor  of  refuge  depends  upon  ^*     I  p 
principal  considerations :  First,  the  necessity  of  a  harbor  of  refuge  in  those  psrti,     ^  ^^ 
and,  second,  the  suitability  of  Clallam  Bay  for  the  purpose.    I  imderstand  that  07 
instructions  do  not  require  a  discussion  of  the  first  question.     The  suitabilitjN 
ClaUam  Bay  would  depend  partly  upon  its  location  and  partly  upon  the  physial     |  f^ 
characteristics. 

Clallam  Bay  is  the  only  available  location  between  Neah  Bay  and  Port  Ansola 
In  my  opinion  it  is  too  far  from  the  entrance  to  the  strait.  The  weather  is  tSmtd 
uniformly  worse  and  the  danger  greater  at  the  mouth  of  the  strait  than  anywhen 
within,  and  I  think  that  a  harbor  of  refuge  ought  to  be  somewhere  near  the  moath. 

As  regards  physical  characteristics,  the  depth  of  water,  area,  and  anchorage  it 
Clallam  Bay  appear  to  be  suitable.  On  the  other  hand,  the  entrance  is  very  widei 
To  obtain  efficient  protection  from  the  north  would  probably  involve  the  const^l^ 
tion  of  at  least  a  mile  of  breakwater  in  a  depth  of  10  to  12  fathoms;  this  woddbe 
very  costly.  I A  s 

For  these  reasons  it  is  my  opinion  that  Clallam  Bay  is  not  worthy  of  improvemMit 
as  a  harbor  of  refuge. 

Very  respectfully,  your  obedient  servant, 

Francis  R.  Shunk,  1^ 

First  Lieut,,  Carps  of  Enghteen.         IqqIv 

Capt.  T.  W.  Symons, 

Carps  of  Engineers,  U,  S,  A.  ^ 

T  T  26.  *2, 

PRELIMINARY  EXAMINATION  FROM  HOODS  CANAL,  IN  PUGET  SOUW  ftfus 
WASHINGTON,  TO  NORTH  BAY,  IN  SAID  SOUND,  WITH  A  VIEW  OF  M'^ 
CONSTRUCTING  A  WATERWAY  AND  CHANNEL  BETWEEN  THE  T^ 
BODIES  OF  WATER  AT  THE  MOST  PRACTICABLE  PLACE  OF  SUFFI- 
CIENT DEPTH  TO  BE  NAVIGABLE  FOR  ALL  CLASSES  OF  VESSELS.  _  ^ 

[Printed  in  House  Ex.  Doc.  No.  240,  Fifty -third  Con^rrem,  third  seeaion.]  K^ 

office  op  the  chief  of  engineers, 

United  States  Army, 
Wdshingtofij  D.  C,  January  19^  189^' 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  repo:^^^ 
January  1, 1895,  with  map,*  by  Capt.  Thomas  W.  Symons,  Corps  of  15  ^^ 
neers,  upon  preliminary  examination  from  Hoods  Canal,  in  Puget  So«^?^ 
Washington,  to  North  Bay,  in  said  Sound,  '^  with  a  view  of  constmc^*^^ 
a  waterway  and  channel  between  the  two  bodies  of  water  at  the  i^^^ 
practicable  place  of  sufficient  depth  to  be  navigable  for  all  class^^^ 
vessels,"  made  to  comply  with  the  provisions  of  the  river  and  ha^^ 
act  of  August  17, 1894.  ^ 

Captain  Symous  submits  the  opinion  that  the  slight  advantages  t-^^-^ 
derived  from  the  ]>ropo8ed  waterway  and  channel,  combined  witl^-  1^ 
enormous  cost,  render  the  improvement  unworthy,  to  be  undertaker^  ^\ 
the  United  States  Government  at  the  present  time.  Col.  G.  H.  ^^^^^ 
dell,  Corps  of  Engineers,  the  division  engineer,  reports  that,  for  ^", 
reasons  given,  this  locality  is  not  regarded  as  worthy  of  improvemt^^ 

I  concur  in  the  views  expressed  by  these  officers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig,  Oen,,  Chief  of  JSngineer"^' 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

•  Omitted.    Printed  in  Houw>  E.iL.\>oc.^o,'i\Q,¥\i\.^AV\xi\.^wi^gK«»,\Xxvtd§ea»i«o. 
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bepobt  op  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  January  i,  1895, 

General:  I  have  the  honor  to  submit  the  foUowiiig  report  on  the 
liminary  examination  for  a  waterway  between  Hoods  Canal  and 
pth  Bay,  Washington,  required  by  your  letter  of  August  20, 1894. 
?he  language  of  the  law  requires  a  preliminary  examination  ^^  from 
ods  Canal,  in  Puget  Sound,  Washington,  to  North  Bay,  in  said 
md,  with  a  view  of  constructing  a  waterway  and  channel  between 
I  two  bodies  of  water  at  the  most  practicable  place  of  sufficient 
)th  to  be  navigable  for  all  classes  of  vessels." 

^orth  Bay  is  not  named  on  the  Coast  Survey  maps,  but  it  is  the  local 
ne,  and  is  understood  to  be  the  north  end  of  Cases  Inlet,  where  it 
lies  closest  to  Hoods  Canal. 

!l  map  is  submitted  herewith  which  shows  the  relation  of  the  various 
as  of  Puget  Sound  to  each  other,  and  on  a  much  larger  scale  the 
mtry  in  the  vicinity  of  Hoods  Canal  and  North  Bay. 
[^he  portion  of  Puget  Sound  south  of  Port  Townsend  is  divided  at 
olweather  Bluff  into  two  unequal  portions.  The  eastern  and  greater 
:tion,  and  by  far  the  most  important,  receives  the  drainage  of  the 
stem  slopes  of  the  Cascade  Mountains.  Upon  it  are  many  broad  and 
tile  stretches  of  agricultural  land,  besides  vast  quantities  of  timber 
id ;  and  upon  it  are  situated  the  principal  cities  of  the  Sound  country — 
Utle,  Tacoma,  Everett,  and  Olympia.  The  latter,  the  capital  of  the 
ite,  is  situated  at  the  extreme  southern  end  of  the  Sound,  on  one  of 
!  numerous  branches  into  which  it  divides. 

?he  western  and  lesser  arm  is  known  as  Hoods  Canal.  This  is 
»Qt97  miles  long  and  in  the  form  of  a  fishhook,  as  shown  on  the  map 
ewith. 

'he  waters  generally  throughout  Hoods  Canal  and  Puget  Sound  are 
y  deep,  averaging  probably  300  feet,  and  with  extreme  depths  of  over 
feet.    Shallows  of  small  extent  exist  at  the  head  of  the  numerous 
IS  and  about  the  mouths  of  the  rivers. 

'he  shores  of  Hoods  Canal  are  generally  steep  and  abrupt  hills, 
ging  from  300  to  3,000  feet  high. 

'he  head  of  Hoods  Canal  and  the  head  of  North  Bay  come  within 
ut  2  miles  of  each  other,  as  shown  on  the  map  herewith, 
'his  proximity  of  the  heads  of  Hoods  Canal  and  North  Bay  has 
urally  suggested  a  waterway  between  the  two,  and  the  project  has 
n  many  times  mentioned.    Some  years  ago  a  town  was  laid  out  in 
vicinity,  and  its  projectors  laid  stress  upon  its  importance,  due  to 
canal  to  be  constructed  between  the  two  bodies  of  water, 
'he  proposed  waterway  and  channel  may  properly  be  considered  from 
)mmercial  standpoint  and  from  a  military  standpoint, 
a  my  opinion,  from  neither  of  these  standpoints  is  the  improvement 
lined  worthy  of  being  undertaken  by  the  General  Government  at  the 
sent  time. 

hipping  can  now  reach  in  a  convenient  manner  every  point  of  Puget 
md  proper  and  every  point  of  Hoods  Canal.  The  proposed  water- 
f  would  shorten  the  distance  between  the  entrance  to  the  Sound 
L  points  thereon  in  but  very  few  instances.  From  Olympia,  at  the 
reme  southern  end  of  Puget  Sound,  it  is  a  shorter  water  distance  by 
existing  open  channels  than  it  would  be  via  the  proposed  cut  and 
[)ds  Canal,  and  with  better  and  wider  water  to  traverse. 
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The  only  commercial  use  and  convenience  which  the  proposed  eot 
would  serve  would  be  in  those  cases  when  a  single  ship  had  business 
both  at  the  head  of  Hoods  Canal  and  in  the  upper  waters  of  Paget 
Sound  proper,  in  such  a  case  the  cut  would  avoid  the  long  passafje 
around.  Such  cases  are  not  now,  and  are  not  likely  to  be  in  ^efiatore, 
of  frequent  occurrence.  The  proposed  cut  would  probably  be  of  aoDe 
slight  convenience  to  steamboats  from  the  commercial  centers  of  Seattle 
and  Tacoma,  enabling  them  to  make  a  wider  trading  circuit  on  adogle 
voyage. 

The  benefits  above  outlined  are  entirely  incommensorate  with  tte 
oost  of  the  improvement. 

The  principal  industry  of  the  population  living  on  Hoods  Canal  aod 
North  Bay  is  the  lumber  industry.  There  are  probably  less  than  4^000 
acres  of  land  on  Hoods  Canal  and  IS^orth  Bay  under  cultivation.  He 
total  population  along  Hoods  Canal  is  about  1,200  to  1,600  sonls^iBd 
there  are  about  100  near  the  head  of  North  Bay. 

There  are  three  sawmills  on  Hoods  Canal,  at  Port  Gamble,  Quilceie, 
and  Union  City ;  also  one  shingle  mill  at  Qnion  City. 

The  report  of  Mr.  Eugene  Bicksecker,  civil  engineer,  who  made  the 
personal  examination  required,  and  which  is  herewith,  gives  more  id 
detail  the  industrial  condition  of  the  country. 

From  a  military  standpoint  it  is  evident  that  under  certain  oonceiia- 
ble  conditions  it  might  be  advantageous  if  there  were  a  passagevij 
for  war  ships  and  vessels  of  all  kinds  from  deep  water  in  Forth  Bay  to 
deep  water  in  Hoods  Canal.  These  conditions  are,  however,  of  bo 
remote  and  uncertain  a  character  that  ^ey  sure  not  at  the  present  tiae 
worthy  of  consideration. 

The  country  intervening  between  the  head  of  Hoods  Canal  aod 
North  Bay  was  examined.  The  contour  map  herewith  indicates  &6 
topographical  features  of  the  region.  It  is  taken  from  the  Coast  Sir- 
vey  charts,  with  additions  by  Mr.  Ricksecker. 

The  general  elevation  of  the  ridge  between  the  two  waters  is  ^ 
feet.  All  indications  are  that  the  ridge  is  composed  of  gravel,  ^i 
and  clay,  and  that  no  rock  would  be  met  with  in  making  a  cut  throofk. 
The  absence  of  a  proper  water  supply  for  a  high-level  canal  rendeniit 
necessary  only  to  consider  a  sea- level  canal. 

On  the  map  a  profile  is  given  on  the  shortest  line  between  the  watieff* 
This  is  approximately  the  most  practicable  place  for  the  waterway^  ^ 
shows  the  enormity  of  the  proposed  work. 

The  distance  between  waters  on  this  line  is  almost  exactly  2  mjl^ 
and  the  cut  would  average  about  240  feet  deep.  With  a  bottom  wid» 
of  40  feet,  depth  of  26  feet,  and  side  slopes  of  1  on  1^,  the  amottotv 
excavation  involved  in  the  cut  would  be  over  51,000,000  cubic  f^ 
It  is  probable  that  no  route  could  be  selected  which  would  lower  tP 
amount  to  any  appreciable  extent.  , 

Besides  this  it  would  be  necessary  to  excavate  channels  in  the  8^ 
lows  at  the  heads  of  Hoods  Canal  and  the  North  Bay,  to  enable  vess^^ 
to  reach  the  cut  through  the  divide.  This  wouM  involve  about  l,500,w' 
cubic  yards  of  dredging. 

In  conclusion  I  beg  to  again  submit  the  opinion  that  the  ^P^ 
advantages  to  be  derived  from  the  proposed  waterway  and  cban^ 
combined  with  its  enormous  cost,  render  the  improvement  nnworW 
to  be  undertaken  by  the  United  States  Government  at  the  present 
time. 
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e  report  of  Mr»  Eugene  Bicksecker^  civil  engineer,  who  made  tlie 
inal  examination,  is  herewith. 
Very  respectfiilly,  your  obedient  servant, 

Thomas  W.  Symon«, 
Cwptain^  Carps  o/Ungineers, 
•ig.  Gen-  Thomas  L.  Casey, 

Chief  of  JEngineerSy  U.S.A. 

broagh  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
fie  Division.) 

[First  indorsement. J 

U.  S.  Engineer  Office, 
San  Frandsooj  Cal.j  January  <9, 1895. 
Bspectfiilly  forwarded. 

[lis  project  is  uncalled  for  by  commercial  requirements,  and  its  cost 
t  be  enormous.  For  these  reasons  it  is  not  regarded  as  worthy  of 
rovement. 

G.  H.  Mendell, 
Colonelj  Corps  of  EngineerSy  Division  Engineer-. 


KKPORT  OF  MR.   EUGBNR  RICKSECKER,  ASSISTANT  KNOINKER. 

Portland,  Oreo.,  October  6, 1894. 

II  On  receiving  your  letter  dated  September  12, 1894,  directing^  me  to  make  an 

lination  ''from  Hoods  Canal  in  Puget  Sound,  Washington,  to  North  Bay  in  said 

id,  with  a  view  of  constructing  a  waterway  and  channel  between  the  two  bodies 

ftter  at  the  most  practicable  place,  of  sufficient  depth  to  be  navigable  for  all 

•es  of  vessels,''  I  at  once  made  preparations  to  carry  out  your  instructions. 

tods  Canal — named  by  Vancouver  m  his  explorations  of  1792,  a  natural  channel 

mof  Puget  Sound— extends  in  a  southwesterly  direction  for  83  miles,  then  bends 

ply  to  the  east  and  continues  in  a  northeasterly  direction  14  miles  farther. 

I  depth  ranges  from  140  to  over  500  feet,  while  its  shores  are  lined  with  abrupt 

rising  from  300  to  3,000  feet  above  the  water's  surface.    The  lower  hills  are  said 

» composed  mainly  of  gravel  and  sand.    A  clay  subsoil  is  found  on  the  eastern 

)  for  perhaps  half  the  canal's  length  on  the  south  shore  of  the  hook  and  in  a  few 

I  valleys. 

ry  little  land  along  the  canal  is  suitable  for  cultivation — perhaps  1  acre  in  100. 

covered  at  the  present  time  with  fir,  cedar,  and  spruce  timber,  the  best  of  which 

the  water's  edge  has  been  logged  off. 

merous  small  streams  empty  into  the  canal  from  both  sides,  and  along  these 

)  is^  with  the  exception  noted  below,  a  very  limited  amount  of  land  that  can  be, 

lOme  of  which  is,  cultivated. 

>m  estimates  given  by  a  number  of  people  living  along  the  canal  the  following 

jolated: 

Sasceptible 
Location.  ^"JISllTr**"        of  cul- 

tivation. 


Aeret, 

me 2,000  4.000 

mish  River 1,000  1,000 

Rlyer 320  800 

reh  Biver 60  400 

here 

9  principal  towns  are  as  follows : 

Llcene,  with  a  population  of  about  400,  a  hotel,  barber  shop,  two  blacksmith's 

I,  two  general  stores,  three  carpenter's  shops,  and  a  sawmill  with  a  daily 

sity  of  about  4,000  feet  B.  M. 

"t  Gamble,  6  miles  inside  the  mouth  of  the  canal,  37  miles  from  Seattle,  has  a 

lation  of  about  350,  a  large  sawmill,  and  a  general  merchandise  store.    The 
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town  is  owned  by  the  Pnget  Mill  Company,  who  ship  lumber  all  over  the  Paeifie 
coast.  It  receives  a  daily  mail  from  Seattle  and  Port  Townsend,  and  a  triwee^y 
mail  from  the  towns  along  the  canal. 

Union  City,  46  miles  from  Port  GamblCi  has  a  population  of  300  people,  two  hoteli, 
one  sawmill,  one  shingle  mill,  one  drag,  one  grocery,  and  one  general  inerchandiae 
store,  the  latter  doing  a  business  of  from  $8,0(^  to  $10,000  annually ;  one  blacksmith 
shop,  one  shoe  shop,  one  non- denominational  church,  and  a  $3,000  schoolhome. 
There  is  a  daily  stage  and  mail  to  Shelton,  except  Sunaays.  A  daily  boat  and  tri- 
weekly mail  to  Seattle  and  down  canal  points.     Fare,  $1.50. 

About  5,000,000  feet  of  logs  are  shipped  annually  to  the  mills  at  Port  Gamble, 
Blakely,  Tacoma,  and  Hadlock. 

Nearly  300  tons  of  hay  are  shipped  annually  from  the  Skokomish  River.  Some  lire 
stock  is  sent  to  Shelton  and  used  in  the  county. 

Hoodsport,  42  miles  from  Port  Gamble,  with  a  population  of  about  50  people,  con- 
tains two  hotels,  general  merchandise  store,  blacksmith  shop,  Pacific  Pos£d  Teift- 
graph  office,  and  lar^e  schoolhouse.    A  stage  runs  to  Lake  Cnshman. 

Iron  and  copper  mines  are  located  12  miles  from  here,  but  no  ore  has  been  shipped. 
A  brig  of  some  300  tons'  burden  is  now  on  her  third  trip  from  San  Francisco  after 
piles.  On  her  last  trip  she  brought  up  2  tons  of  groceries.  Her  freight  charges  are 
o  cents  per  running  foot  on  piles,  and  $3.50  per  ton  on  freight. 

Lilliwaup,  40  miles  from  Port  Gamble,  is  a  summer  resort  noted  for  its  wateriilb. 
These  are  situated  about  a  quarter  of  a  mile  from  the  canal  and  have  a  total  fall  of 
270  feet,  divided  into  four  main  falls  or  cascades.  The  town  is  composed  of  a  hotel 
and  post-office,  and  has  a  population  of  about  20  people. 

Dewath  post-office,  nearly  opposite  Lilliwaup,  on  the  east  shore,  contains  aboatlO 
people. 

Holley  and  Bangor  post-offices  have  about  30  inhabitants. 

Seabeck,  20  miles  from  Port  Gamble,  is  a  deserted  town  of  some  40  hoaees. 'It 
was  formerly  the  site  of  a  large  sawmill,  which  burned  in  1885,  and  has  not  been 
rebuilt. 

Clifton,  at  the  head  of  the  canal  on  the  Union  River,  has  a  population  of  abootJO 
souls,  a  general  merchandise  store  and  blacksmith  shop,  a  daily  mail  (faonebiek) 
to  Seattle  via  Sidoey  and  Port  Orchard,  14  miles,  and  to  AUynon  North  Bay,6miki> 
triweekly. 

About  40  tons  of  potatoes  and  300  tons  of  hay  are  shipped  from  here  annaallj. 
Oysters  are  shipped  to  Seattle  and  Tacoma  by  wagon  road  across  a  narrow  ridge  to 
North  Bay,  and  then  by  boat  to  destination.  The  shipments  amount  to  from3to 
5  bushels  per  week  in  season.  The  beds  are  fast  being  depleted,  partly  thronghcai^ 
lessness  in  replacing  the  culls,  and  partly  by  exposure  to  heavy  fi-oste  occarring  wbtD 
the  beds  were  bare  on  an  extreme  low  tide. 

A  steam  logging  road,  7  miles  long,  the  property  of  the  Puget  Mill  Company,  is  in 
operation  at  intervals. 

AUyn,  at  the  head  of  low-tide  navigation  on  North  Bay,  42  miles  from  Tacoma,  bw 
a  population  of  about  50  people.  It  contains  a  general  merchandise  store  and  V^ 
office,  and  a  boarding  house  where  lodging  can  be  obtained. 

A  steamer  carrying  mail  makes  the  round  trip  to  Tacoma  daily,  except  Simdeji; 
fare,  50  cents. 

Logging  is  the  chief  industry,  although  little  has  been  done  the  past  year  ftDdi 
half. 

The  farming  land  in  this  vicinity  under  cultivation  is  confined  to.small  gerden 
tracts  insufficient  to  supply  home  demand. 

Goods  are  purchased  in  Tacoma  and  Seattle  in  about  equal  quantities. 

A  railroad  has  been  surveyed  from  here  to  Clifton,  and  a  portion  of  it  has  1>^ 
graded. 

Lumber. 


Company. 


Quilcene  mill 

Union  City  sawmill. 

Union  City  sbinfcle  mill 


Daily  ca- 
pacity. 


Feet. 

4,000 
25,000 

60,000 


Cut  in 
1890-91. 


Feet. 


6,000,000 


Cut  in 
1892. 


Feet. 


1,500,000 


Kemarka. 


Home  consaroption. 
Home  oonsnmptioD.  t™* 

entirely. 
Local  trade  only . 
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Lumber — Continued . 


CUT  IN  1883. 


Company. 

Domestic. 

Foreign. 

Fuget  Sound. 

Coast. 

serfe  Xjumber  Co 

Feet. 

7U2.000 

Feet. 
80,737,000 

Feet. 

15,964,000 

CUT  FIRST  HALF  OF  1894. 


lilcenemill 

lion  City  sawmill 

lion  City  shingiemill 

iget  Lumber  Co.,  Port  Qamble 


100.000 
2,000.000 

100.000 
1,008,000 


8, 532. 000 


6,357,000 


Paget  Lumber  Company's  shipment  for  the  month  of  September,  1894,  is  as  follows : 

To  Honolulu,  1,537,000  feet  of  lumber,  14,175  linear  feet  cedar  poles  (445) ;  to  Cali- 
>mia,  2,636,000  feet  of  lumber,  462,200  pieces  laths,  27,010  linear  feet  piling  (1,300). 

Steamers,  vessels,  etc. — The  Idahot  running  from  Seattle  to  Port  Townsend,  touches 
t  Port  Gamble  daily,  except  Sundays. 

Two  passenger  and  freight  boats,  the  Delta  and  Ranter,  run  one  way  on  alternate 
ays,  except  Sundays,  from  Seattle  to  Union  City,  touchiugat  all  intermediate  points 
n  the  canal. 

The  Monte  Cristo  daily,  except  Sundays,  from  Tacoma,  making  connection  with 
he  Susie  for  Allyn. 

The  schooner  American  Ranger  makes  monthly  trips  from  Seattle  to  Quilcene  Bay. 

A  brig  is  on  her  third  trip  to  Honolulu  from  San  Francisco. 

Numerous  vessels  lie  at  the  Puget  Mill  Company's  wharves  at  Port  Gamble,  load- 
Dglumber  for  various  points  on  the  Pacific. 

Examination  of  ridge  between  Hoods  Canal  and  North  Bay. — Lieutenant  Case,  in  1841, 
list  discovered  this  narrow  isthmus,  which  is,  at  the  narrowest  place,  2  miles  wide. 
The  general  elevation  of  the  ridge  is  300  feet.  Its  maximum  elevation  is  368  feet 
ind  the  lowest  pass  is  210  feet. 

A  reconnoissance  was  made  crossing  from  water  to  water  three  times  and  along  the 
»ackbone  of  the  ridge  and  its  spurs  twice.  From  these  trips  with  aneroid  and  com- 
»a8S  the  accompanying  contour  map  of  the  region  is  compiled,  drawing  largely  from 
/Oast  Survey  cnart  No.  6460. 

Two  projects  for  a  canal  were  considered,  namely :  A  high-level  canal  and  a  sea- 
evel  canal. 

The  first  is  impracticable  through  lack  of  water  supply.  Lake  Debro,  called  Kel- 
ams  Lake  by  Lieutenant  Case,  which  lies  almost  in  the  path  of  the  shortest  route, 
i  a  shallow  water  body  having  less  than  three-fourths  of  a  square  mile  drainage 
•asin.  It  is  said  to  be  40  feet  deep  in  places,  but  the  ends  are  shallow  and  consid- 
rable  change  in  its  outline  occurs  from  season  to  season. 

The  second  project,  the  only  feasible  one,  will  require  an  average  cut  of  240  feet 
or  2  miles  at  the  narrowest  point,  a  maximum  cut  of  280  feet  witb  dredging  across 
5,000  feet  of  tide  flats  to  obtain  26  feet  of  water  at  low  tide. 

The  examination  of  wells,  railroad  cuts,  etc.,  indicates  that  the  ridge  is  composed 
ftr^ely  of  gravel  and  sand,  formed  by  glacial  action,  and  probably  a  medial  moraine, 
t  IS  reasonably  certain  that  no  rock  will  be  found  other  than  the  large  bowlders 
ommon  to  glacial  drift. 

Estimate. — Assuming  a  bottom  width  for  a  canal  of  40  feet  width  and  26  feet  depth 
f  water  at  low  tide,  with  slope  of  1^  to  1,  aud  a  berm  on  each  side  above  high  tide 
f  20  feet,  we  have  along  the  route  of  the  shortest  line  between  Hoods  Canal  and 
Forth  Bay,  the  removal  of  51,500,000  cubic  yards  of  earthwork.  « 

Cubic  yards* 

hredging  in  North  Bay 418,000 

)redgingin  Hoods  Canal 1,095,000 

Total 1,513,000 

Conclusian. — ^There  is  at  this  time  no  commerce  to  warrant  the  building  of  such  a 
anal  and  no  prospect  of  an  early  change  in  the  existing  conditions.  Taking  the 
roadest  possible  view,  since  there  is  little  agricultural  land  to  support  a  large  popu- 
ition,  the  only  commerce  that  might  be  benefited  by  this  work  is  the  logging 
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interest,  where  the  towio^  distance  to  bnt  one  of  the  largest  mills  on  the  Sonod 
would  be  reduced  by  54  miles,  and  an  uncertain  quantity  of  ore  that  may  be  mined 
at  some  future  time. 

The  general  opinion  of  the  people  living  along  the  canal  is  that  there  is  m 
demand  for  the  improvement  other  than  the  circulation  of  money  in  that  regioD. 

Respectfully  submitted. 

EuGBNE  RiCKSECKER,  Assistant  Engineer, 

Capt.  T.  W.  Stmons. 


TT  27. 

PRELIMINARY  EXAMINATION  OF  BELLINGHAM  BAY,  WASHINGTON. 
[Printed  in  Uonse  Ex.  Doc.  No.  228,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  (7.,  January  19^  1895, 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  1,  1895,  by  Capt.  T.  W.  Symons,  Corps  of  Engineers, 
upon  a  preliminary  examination  of  Bellingham  Bay,  Washington,  mada 
in  accordance  with  the  requirements  of  the  river  and  harbor  act  of 
August  17, 1894. 

In  regard  to  the  shoaling  in  the  northwestern  portion  of  the 
about  the  mouth  of  ll^ooksack  Eiver,  Captain  Symons  states  that— 

While  it  seemB  desirable  and  advisable  to  make  a  survey  to  determine  the  amoost 
and  rate  of  shoaling  and  to  arrive  at  a  satisfactory  and  definite  anderatandifig 
thereof,  I  am  not  wiUi  my  present  knowledge  of  the  opinion  that  in  this  particulir 
feature  Bellingham  Bay  is  worthy  of  improvement  by  the  General  Government. 

He  is  of  the  opinion,  however,  that  this  locality  is  worthy  of  improve- 
ment to  the  extent  of  removing  Starr  Eock,  and  this  opinion  is  concarred 
in  by  Col.  G.  H.  MendeU,  Corps  of  Engineers,  the  division  engineer^  ftnd 
by  me. 

It  is  estimated  that  a  survey  necessary  for  the  preparation  of  project 
for  removal  of  Starr  Eock,  with  estimate,  will  cost  $100. 

The  cost  of  a  survey  to  determine  the  extent  of  shoaling  over  the 
entire  area  of  the  bay  is  estimated  at  $1,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineen* 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

bepobt  op  capt.  t.  w.  symons,  corps  op  engineebs. 

United  States  Engineer  Office, 

Portland^  Oreg.^  January  J,  1895* 

General  k  I  have  the  honor  to  submit  the  following  report  of  t^® 
preliminary  examination  of  Bellingham  Bay,  Washington,  required  at 
my  hands  by  your  letter  of  August  20, 1894. 

Bellingham  Bay  is  a  portion  of  the  great  body  of  water  to  which,  as 
a  whole,  the  name  Puget  Sound  is  now  generally  applied.  It  reaches 
to  within  15  miles  of  the  international  boundary  line,  and  it  opens  out 
into  that  portion  of  Puget  Sound  in  which  are  situated  the  islBBds 
forming  the  Sau  Juan  Archipelago. 
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It  is  about  10  miles  long  from  north  to  south ,  and  5  miles  wide  from 
at  to  west.  It  has  an  average  depth  of  aboat  10  fathoms,  with  a 
aximum  depth,  according  to  the  Coast  Survey  charts,  of  26  fathoms. 

is  this  fact  of  its  being  sufficiently  shallow  to  allow  anchorage  that 
.vorably  distinguishes  Bellingham  Bay  from  most  of  the  other  harbors 
L*  Puget  Sound.  Upon  it  are  situated  the  cities  of  New  Whatcom  and 
airhaven. 

The  improvement  of  Bellingham  Bay  in  two  particulars  has  been 
enianded  by  a  greater  or  less  number  of  the  people  of  the  bay.  The 
rst  feature  is  connected  with  the  shoaling  of  the  bay  by  the  deposits 
ironght  down  by  the  Nooksack  RiviT.  Some  two  years  ago  statements 
rere  made  to  me  that  the  whole  upper  or  northern  portion  of  the  bay 
ras  shoaling  rapidly,  and  that  in  order  to  prevent  it  from  continuing 
be  Nooksack  River  should  be  turned  into  its  old  course,  into  Lummi 
lay. 

Investigation  revealed  the  fact  that  the  statements  were  not  well 
'unded.  A  comparison  was  made  by  me  of  the  Coast  Survey  data 
ithered  in  1855  and  the  data  gathered  in  1891  by  Uaptain  Gilbert,  of 
le  Coast  and  Geodetic  Survey,  covering  the  northwestern  portion  of 
le  bay,  in  the  vicinity  of  the  cities  of  New  Whatcom  and  Fairhaven. 
tie  result  of  the  comparison  was  to  show  that  the  bottom  of  the  bay 
as  practically  identically  the  same  at  the  two  dates. 
There  has  unquestionably  been  a  considerable  deposition  of  sediment 

the  northwestern  portion  of  the  bay,  a,bout  the  mouth  of  the  Nook- 
irck  River,  but  it  has  not  yet  extended  over  a  very  largeportion  of  the 
ky,  or  to  an  extent  sufficient  to  justify  any  fear  of  damage  to  the  com- 
erce  of  the  bay  for  many  years  to  come. 

I  think  it  would  be  well,  however,  to  make  a  survey  to  determine 
^curately  the  extent*  and  rate  of  the  shoaling. 

While  the  Nooksack  River  must  be  considered  detrimental  to  the 
%y  to  a  certain  extent,  due  to  the  deposits  brought  down,  it  is  esteemed 
^  be  of  great  value,  in  that  its  fresh  waters  circulating  about  the  fronts 
^  New  Whatcom  and  Fairhaven  prevent  the  ravages  of  the  teredo 
ifJong  the  pile  wharves,  etc.,  with  which  the  shores  are  lined. 

So  important  is  this  fresh  water  considered  that  a  very  strong  protest 
onld  go  up  against  the  project  of  deflecting  it  from  the  harbor. 
^While  it  seems  desirable  and  advisable  to  make  a  survey  to  deter* 
lUe  the  amount  and  rate  of  shoaling  and  to  arrive  at  a  satisfactory 
*d  definite  understanding  thereof,  1  am  not,  with  my  present  knowl- 
^Re,  of  the  opinion  that  in  this  particular  feature  Bellingham  Bay  is 
>rthy  of  improvement  by  the  General  Government. 
I*he  second  feature  of  Bellingham  Bay  in  respect  to  which  improve- 
^iit  is  demanded  is  the  existence  of  a  rock  known  as  Starr  Rock, 
'Uated  near  the  eastern  shore  of  the  bay  between  Fairhaven  and  New 
hatcom.  This  rock,  being  directly  in  the  locality  of  the  two  cities 
c}  where  the  maximum  movement  of  shipping  takes  place,  i&  a  danger 
^  a  menace,  and  should  be  removed. 

In  my  opinion  Bellingham  Bay  is  worthy  of  improvement  to  the 
tent  of  removing  Starr  Rock. 

l?he  cost  of  a  survey  to  determine  tlie  amount  of  work  involved  in 
^  removal  of  this  rock  would  be  about  $100. 

If  a  survey  should  be  ordered  to  determine  the  extent  of  shoaling 
^r  the  entire  area  of  the  bay  it  would  cost,  it  is  estimated,  $1,000. 
Commercial  statistics. — I  have  the  honor  to  submit  herewith  a  letter 
lative  to  the  commerce  centering  in  Bellingham  Bay  from  the  secre- 
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tary  of  the  Whatcom  Board  of  Trade  and  the  secretary  of  the  Cooi 
mercial  Club  of  Fairhaven. 

New  Whatcom  is  the  county  seat  of  Whatcom  County,  has  a  popula- 
tion of  about  7,500,  and  is  a  subport  of  entry  for  Puget  Sound. 

Commercial  jClub, 
Fairhaven,  Wash,,  Naveimber  S,  ISBL 

Dear  Sir:  Keplying  to  your  favor  of  receut  date^  we  hand  yon  herewith  aaeh 
information  as  we  have  at  hand  pertaining  to  the  commerce  of  Belliiigliaia  Bay: 

In  the  matter  of  freight,  about  2^000  tons  per  mouth  are  now  bandied  at  tbe 
three  principal  wharves,  this  amount  of'  course  being  independent  of  shipmeito 
by  rail. 

The  custom-house  records,  New  Whatcom  beinff  a  sabport  of  entry,  shovttat 
during  the  year  1893  there  were  31  entries  of  vessels  engaged  in  foreign  trade  aid 
74-  clearances,  and,  in  addition,  there  were  numerons  vessels  plying  between  bm 
and  Seattle  and  Tacoma,  the  San  Juan  Islands,  Samish  Flats,  Nooksack,  andSb^it 
rivers,  etc.,  engaged  in  the  coasting  trade  and  the  transportation  of  agricaltnl 
products,  lumber,  shingles,  etc. 

From  Jiily  1  to  December  31,  1893  (later  figures  not  now  at  hand),  the  cattooiB 
valuation  of  exports  was  $109,614. 

In  the  territory  immediately  contiguous  and  contributory  to  Bellingham  Bajdere 
are  15  sawmills  whose  annaal  output  is  80,000,000  feet  and  40  shingle  mills  wbiofa 
manufacture  annually  300,000,000  shingles,  the  daily  shipments  agg^gating  al»at 
25  car  loads. 

Very  valuable  coal  mines  convenient  to  tide  wat<er  are  being  opened,  theoatfut 
of  which  is  steadily  increasing.  From  one  of  them,  the  Blue  Canyon,  the  vessehof 
the  Revenue-Marine  Service  in  this  district  are  supplied,  and  from  it  also  the  Gown- 
ment  this  year  purchased  coal  for  a  number  of  vessels  of  the  Bering  Sea  fleet,  md 
quite  recently  for  the  U.  S.  S.  Monterey, 

TheBelliugham  Bay  and  British  Columbia  Railroad,  connecting  with  the  CanadiaD 
Pacific,  the  Bellingham  Bay  and  Eastern,  reaching  to  the  coal  mines,  and  tiieOnAt 
Northern  Transcontinental  Line  reach  tide-water  here  and  afford  first-class  railiwd 
facilities,  and,  in  addition,  the  Northern  Pacific  system  crosses  the  centnd  poiltou 
of  the  county. 

Very  truly,  yours,  .     C.  W.  Robkbts. 

Secretary  Whatcom  Board  of  mk 
O.  H.  Culver, 
Recording  Set^etaryCowmMrMOlA 

Capt.  T.  W.  Symons, 

United  States  Corps  of  Engineers, 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Stmons, 
Capfmn^  Carpi  of  Engineer^' 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  s.  Engineer  Office, 
/Saw  FrandscOj  Cal,^  January  8^  1895. 
Respectfully  forwarded. 

This  port  is  regarded  as  worthy  of  improvement  to  the  extent  of 
removal  of  Starr  Eock,  it  being  a  danger  in  navigation. 

G.  H.  Mendell, 
Colonel  J  Corps  of  Engineers,  Division  Engineer* 
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T  T  28. 

PRELIMINARY  EXAMINATION  OF  OKANOGAN  KIVER,  WASHINGTON,  FROM 

MOUTH  TO  HEAD  OF  NAVIGATION. 

[PrinieU  in  Hou8e  Ex.  Doc  No.  238.  Fifty  third  Cou^ress  third  aessiou.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D,  C,  January  19,  1895, 

Sir  :  I  have  the  honor  to  submit  the  accompany iui;  copy  of  report  of 
January  1,  1895,  by  Capt.  Thomas  W.  Symons,  Corps  of  Engineers, 
upon  preliminary  examination  of  Okanogan  Biver,  Washington,  ^^trorn 
month  to  head  of  navigation,"  made  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Symons,  concurred  in  by  the  division 
engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers,  and  by  this  office,  that 
the  Okanogan  River  is  worthy  of  improvement  by  the  General  Govern- 
ment. 

It  is  estimated  that  the  survey  of  the  river  on  which  to  base  a  project 
for  its  improvement  will  cost  $1,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen,j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  IVar. 


report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg,,  January  1, 1895. 

General:  I  have  the  honor  to  submit  herewith  report  of  the  pre- 
liminary examination  6f  the  "Okanogan  River,  Washington,  from  its 
mouth  to  the  head  of  navigation,"  required  from  me  by  your  letter  of 
August  20,  1894. 

It  is  my  opinion  that  the  Okanogan  River  is  worthy  of  improvement 
by  the  General  Government. 

The  Okanogan  River  is  about  190  miles  in  length.  Rising  in  British 
Columbia,  it  flows  southerly  along  the  eastern  base  of  the  main  range 
of  the  Cascade  Mountains,  and  empties  into  the  Columbia  at  the  point 
where  the  latter  river  makes  its  last  great  bend  to  the  southward. 
Like  most  of  the  rivers  of  this  locality,  it  is  in  its  upper  course  a  suc- 
cession of  lakes,  which  act  as  reservoirs  to  prevent  excessive  floods 
and  to  regularize  the  flow.  The  river  really  has  its  source  in  Okanogan 
Lake,  a  magnificent  body  of  water  about  60  miles  long  and  2  to  3  miles 
in  width  and  of  great  depth. 

At  the  boundary  line  between  the  United  States  and  British  Colum- 
bia the  river  widens  out  into  Osoyoos  Lake,  and  from  this  lake  to  the 
Columbia  the  portion  in  our  territory,  75  miles  in  length,  has  a  fall  of 
about  80  feet,  or  an  average  slope  of  but  little  over  1  foot  to  the  mile. 

The  average  width  of  the  river  is  about  250  leet.  It  flows  in  a  suc- 
cession of  quiet  pools,  separated  by  little  rifties,  and  is  generally  well 
Suited  to  navigation  throughout  its  extent  in  our  territory.  There  is, 
however,  one  principal  obstruction  to  the  navigation  of  the  river,  at  a 
point  about  45miles  from  its  mouth.  Here  the  water  is  dammed  up  by  a 
rocky  reef  so  that  its  slope  in  escaping  is  very  steep,  it  lotmm^  *a.  ^\\.^- 
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cessiou  of  rapids  with  a  total  fall  of  aboat  6  feet  at  low  water.  This 
rapid  stretch  is  known  locally  as  McLaughlin  Falls.  The  river  here  is 
about  60  yards  wide,  and  is  divided  at  low  water  by  a  mass  of  rock  in 
the  middle.  As  far  as  known,  there  is  no  obstruction  to  the  free  navi- 
gation of  the  river  between  McLaughlin  Falls  and  Osoyoos  Lake  at 
the  boundary.  The  only  obstruction  between  the  mouth  of  the  river 
and  McLaughlin  Falls,  worthy  of  notice,  is  at  Guthrie  Rapids,  aboat 
35  miles  above  the  mouth.  Here  there  are  a  few  troublesome  rocks  and 
a  fall  of  2  or  3  feet  in  two  principal  rapids. 

It  is  believed  that  at  a  comparatively  small  cost  the  whole  river  can 
be  converted  into  a  continuous  watery  highway  from  the  mouth  to  the 
boundary  line,  and  probably  for  some  distance  above  this. 

A  survey  of  the  river  on  which  to  base  a  project  for  its  improvement 
would,  it  is  estimated,  cost  about  $1,000, 

Until  within  a  few  years  ago  the  country  lying  on  both  sides  of  the 
Okanogan  River  was  Indian  reservation;  the  Columbia  Reservation  to 
the  west  and  the  Colville  Reservation  to  the  east. 

The  tying  up  of  the  lands  as  Indian  reservations  has  prevented  theif 
development. 

The  whole  of  the  Columbia  Reservation  is  now  thrown  open  and  the 
northern  portion  of  the  Colville  Reservation  soon  will  be,  aud  tla 
country  can  be  expected  to  develop  more  rapidly  in  the  future. 

The  development  of  this  Okanogan  country  has  also  been  serionslf 
handicapped  by  its  inaccessibility  and  the  difficulty  of  transportation. 

The  recent  completion  of  the  Great  Northern  to  and  across  the  Colum- 
bia River  near  the  mouth  of  the  Wenache  places  the  country  border 
ing  on  the  Okanogan  within  communication  by  rail  and  water  with  the 
commercial  centers  of  the  country. 

Nearly  all  the  development  of  theOkanogan  country  is,  however,  above 
McLaughlin  Falls,  hereinbefore  mentioned,  and  to  enable  the  region  to 
derive  full  benefit  from  its  situation  the  navigation  of  the  river  must  be 
made  continuous  to  the  boundary  line. 

The  steamer  City  of  Ellen^hurg^  which  plies  regularly  on  the  Colambia 
between  Wenatchee  and  the  month  of  the  Okanogan  River,  has,  during 
the  past  two  years,  made  many  trips  up  the  river  to  the  McLaughlitt 
Falls  and  points  below. 

It  is  impossible  to  get  any  accurate  statistics  regarding  the  busin^^ 
done  on  the  river. 

The  chief  resources  and  interests  of  the  country  which  have,  up  to  the 
present  time,  been  developed  are  mining  and  stock  raising.  There  a« 
important  and  rich  mines  of  gold  and  silver  which  will  be  benefited  by 
the  increase  in  transportation  facilities,  which  the  work  herein  lu^^' 
tioned  would  bring  about.  Chief  among  these  are  the  mines  of  th« 
Chloride,  Ruby  Hill,  Mineral  Hill,  Lime  Belt,  Pine  Creek,  Paln»^ 
Mountains,  Wanicott  Lake,  and  Mount  Chapaca  districts. 

The  working  of  these  mines  is  badly  handicapped  by  the  difficult!^ 
of  transportation. 

For  further  and  more  detailed  information  relating  to  the  OkaDOr^" 
and  the  country  in  its  vicinity  reference  is  made  to  the  report  of  Li^n^ 
F.  R.  Shunk,  Corps  of  l^iiigineers,  which  is  herewith. 
Very  respectfully,  your  obedient  sei!svant, 

Thomas  W.  Symons, 
(Utptain,  Corps  of  Enghieen* 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S,  A. 

(Through Col.  (i.  H,  MiiiuU'lU Corps  of  Engineers,  Division  Engiu*^^? 
Pacific  Division.) 
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[First  jiidorsetueut.  | 

U.  8.  Engineer  Office, 
San  Francisco^  CaL,  January  S,  1895. 
ectfdlly  forwarded. 

>kaDogan  River  is,  for  reasons  stated  in  these  reports,  considered 
orthy  of  inaprovement  by  the  General  Government. 

G.  H.  Mendell, 
Colonei,  Corps  of  Emjineern^  Division  Engineer. 


iEPORT  OF  FIRST   LIKUT.    FRANCIS   H.    SIIUNK,    CORPS   OK   RNCilNRKRS. 

Portland,  Oreo.,  November  15,  1894. 

have  the  bonor  to  submit  the  following  report  of  an  examination  of  the 
in  River,  Washington,  made  by  me  October  11-20,  ISfM.  A  map*  of  the  river 
.cent  country  accompanien  the  report  : 

kanogan  River  rises  in  the  Dominion  of  Canada,  in  latitude  50^  29',  longi- 
^  29'.    It  empties  into  the  Columbia  River  in  the  State  of  Washington  in 

48<^  06',  longitude  119-  45  ,  about  3  miles  above  Virginia  City.  The  total 
f  the  river  is  about  190  miles;  its  general  course  is  southerly.     In  its  upper 

flows  through  Okanogan,  Dog,  Vaseux,  and  Osoyoos  lakes, 
gan  Lake  is  a  fine  body  of  water  60  miles  long  by  2  or  3  wide.    Its  southern 
>out  30  miles  north  of  the  boundary.    Osoyoos  Lake  lies  on  the  boundary  line, 
tal  drainage  area  of  the  river  is  about  6,300  square  miles,  of  which  about 
lare  miles  Tie  iu  the  United  States. 

■art  of  the  river,  about  75  miles,  which  lies  in  the  United  States  is  wholly  in 
in  County,  in  the  State  of  Washington.  It  flows  through  a  narrow  valley  in 
t  of  hilly  or  mountainous  country  ,  In  places  the  hills  rise  from  the  water's 
t  for  the  moat  part  there  is  a  narrow  strip  of  lowland  along  the  river  bank, 
^  in  places  to  a  milo  or  so,  and  for  10  mileH  south  of  Okanogan  Lake  having 
of  2  to  3  miles. 

8  miles  south  of  the  boundary  the  Okanogan  is  joined  by  the  Similikameen, 
stream  flowing  from  the  northwest,  which  appears  to  contribute  as  much 

the  Okanogan  above  the  junction..    Besides  this,  there  are  numerous  small 
jT  streams  or  creeks  flowing  in  from  the  hills  on  either  side. 
»tal  fall  of  the  river  from  Osoyoos  Lake  to  the  Columbia,  a  distance  of  75 
about  80  feet.    The  river  is  ma<le  of  a  series  of  quiet  roaches  a  mile  or  so  in 
separated  by  ripples,  mostly  insignificant.    The  least  depths  are  at  tjiese 

The  bottom  is  stony,  gravelly,  and  sandy. 
rerage  width  of  the  river  is  200  to  300  feet. 

is  one  high  water  per  annum — in  the  spring.  The  lowest  stage  is  in  Novem- 
ember,  and  January.    The  highest  ordinary  stage  is  about  10  feet  above  the 

The  river  rarely  overflows  it^j  b:inks,  which  at  their  lowest  points  are  12  feet 
)ve  low  water.  During  exceptional  freshets  there  have  been  local  overflows, 
ected  the  river  personally  from  its  mouth  to  Osoyoos  Lake,  and  got  what 
.ion  I  could  from  steamboat  men  familiar  with  it,  and  from  inhabitants  of 
itry.  The  river  was  less  than  1  foot  above  its  lowest  stage.  So  far  as  I 
there  is  only  one  real  obstruction  iu  this  portion  of  the  river.  This  is  Mc- 
1  Falls,  about  45  miles  above  the  mouth  and  30  miles  below  Osoyoos  Lake. 
)  water  is  dammed  up  by  a  rocky  reef,  so  that  its  slope  in  escaping  is  very 
rhe  falls  are  not  falls,  properly  speaking,  but  steep  rapids,  having  a  fall  of 
feet  at  low  water.  The  river  is  about  60  yards  wide,  and  is  divided,  at  low 
y  a  mass  of  rock  in  the  middle.  Were  it  not  for  obstructing  rocks  I  think 
earner  could  line  up  at  ordinary  stages. 

lis  are  situated  iu  a  loop  of  the  river,  the  neck  of  which  is  not  more  than 
8  across.    This  neck  is  submerged  at  high  water. 

appears  to  be  no  obstruction  at  all  between  McLaughlin  Falls  and  Osoyoos 
id  there  is  no  real  hindrance  to  navigation  between  the  falls  and  the  mouth, 
st  obstruction  in  this  lower  stretch  is  Guthrie  Rapids,  about  35  miles  above 
th.  Here  are  three  or  four  troublesome  rocks  and  a  total  fall  of  2  or  3  feet 
rincipal  ripples. 

eamer  City  of  EUenshurg,  which  runs  between  Wenatehee  and  Virginia  City, 
a  a  number  of  trips  up  the  Okanogan  in  the  spring  and  early  summer  of  the 
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last  two  years.     She  carried  snpplieB  to  tb«  settlers.    The  EUcn%hurg  \h  said  to  draw 
4  feet  loaded,  aod  is  rather  too  bi^  a  boat  for  the  Okanogan.     She  once  ran  tip  as  ftr 
as  McLaughlin  Falls  without  difficulty,  but  regulnrly  ran  only  as  far  as  Ainu, 
about  25  miles  above  the  mouth.     Captain  Danaher,  who  commanded  the  EUettshurf 
at  that  time,  kindly  furnished  me  with  a  pilot's  chart  of  the  river,  showing  a]i  tfae 
difficult  places  below  McLaughlin  Falls.     A  copy  of  the  chart  "^  is  submitted  hen- 
w^ith.    It  is  for  a  stage  about  1  foot  above  low  water.  ■  The  least  depth  at  this  stage 
is  3  feet,  and  this  depth  occurs  only  in  six  places.     I  think  that  a  small  steamer 
drawing  18  inches  or  2  feet  could  easily  navigate  the  river  from  the  mouth  to  the 
falls  during  the  greater  part  of  the  year. 

No  attempt  has  been  made  to  navigate  the  Canadian  portion  of  the  river.  It  is 
said  to  be  swifter  and  more  obstructed,  and  to  have  less  water. 

The  country  adjacent  to  the  Okanogan  River  is  very  rough  and  hilly,  becoming 
mountainous  toward  the  north.  The  valley  of  the  river  is  very  narrow,  as  before 
remarked.  Numerous  small  tributary  streams  flow  through  deep  narrow  canyoni 
with  a  strip  of  arable  land  at  the  bottom.  There  are  a  great  number  of  small  lakes, 
especially  in  the  northern  part. 

The  higher  altitudes  are  fairly  well  timbered,  chiefly  with  pine.  The  lower  liilli 
are  mostly  covered  with  bunch  grass.  There  is  a  great  deal  of  bare  rock  visible. 
The  rock  is  mostly  eruptive,  and  very  hard.     There  are  outcrops  of  limestone. 

The  country  is  very  dry  aud  dusty ;  alkaline  dust  abounds.  Rain  is  iDfreqiKDt, 
although  a  good  deal  of  snow  falls  in  winter. 

The  river  forms  the  western  boundary  of  the  Colville  Indian  Reservation.    Thii 
reservation  formerly  extended  to  the  Canadian  frontier,  but  that  portion  lying  Dortk 
of  a  line  36  miles  south  of  the  international  boundary  has  been  recently  taken  sway' 
aud  will  soon  be  opened  to  settlement. 

The  white  population  of  the  country  is  all  on  the  west  side  of  the  river.  Thiapof 
ulation  is  hard  to  estimate,  as  it  is  scattered,  and  to  some  extent  fluctnatiog.  It  ii 
possibly  2,000.  There  are  ftve  towns  whose  positions  are  indicated  on  the  map:  Vir- 
ginia City,  Ruby,  ConconuUy,  Looniiston,  and  Oro. 

Virginia  City,  on  the  Columbia,  is  a  collection  of  half  a  dozen  houses.  Itiftthe 
present  terminus  of  the  steamboat  line  on  the  Columbia  River.  It  has  a  genetal 
stoie,  and  a  hotel  is  projected.  Virginia  City  is  the  northern  t-erminns  of  thestean- 
boat  line  running  on  the  Columbia  from  Wenatchee,  a  station  on  the  Great. Nortben 
Railroad. 

Ruby^  the  next  town  above  Virginia  City  to  the  nojth,  is  36  miles  by  road  from  tint 
place.  It  was  formerly  a  prosperous  mining  town  with  several  hundred  inhabitants. 
Since  the  decline  of  silver  the  population  has  shrunk  to  several  dozen.  It  ho«  a  stor^ 
a  hotel,  a  fine  school  building,  and  about  one  hundred  dwelling  houses. 

Conoouully  is  the  county  seat  of  Okanogan  County.  It  is  situated  at  the  bottom  of 
a  deep  valley,  beside  a  beautiful  lake,  and  was  ba)f  destroyed  last  spring  by  a  ilood' 
causeid  by  a  cloudburst  in  a  neighboring  gorge.  Its  present  population  is  200  or 
300.  There  are  a  large  general  store,  several  saloons,  a  court-house,  a  schoolboos^ 
a  good  hotel,  livery  stable,  and  blacksmith  shop.  There  are  several  lawyers  locate* 
here. 

Loomiston  is  a  town  of  150  to  200  people.  It  has  two  hotels,  a  store,  sevefv 
saloons,  and  a  livery  stable. 

Oro  is  well  situated  at  the  junction  of  the  Okanogan  and  Simiiikameen  riveiBtOB 
a  level  plain.    It  has  a  population  of  about  100;  two  hotels,  a  store,  and  salooos. 

Between  Loomiston  aud  Oro  is  the  sometime  town  of  Golden,  with  50  orfiO  hoases 
and  5  or  6  inhabitants.  The  other  towns  indicated  ou  the  map  have  only  su  ^^' 
aginary  existence. 

All  the  towns  named  are  on  the  stage  road,  which  is  the  only  means  of  commaDi- 
cation  with  the  outer  world.  This  road  runs  from  Coulee  City,  the  terminus  of  tbe 
Central  Washington  Railroad,  to  Penticton,  at  the  foot  of  Oicanogan  J^ake,  in  the 
Dominion  of  Canada.  It  strikes  the  Columbia  River  at  Bridgeport,  a  town  siteoo 
the  south  bank  about  7  miles  above  the  mouth  of  the  Okanogan.  There  iaafl^^ 
hotel  at  Bridgeport,  a  saw  and  flour  mill,  and  about  two  dwellings. 

At  Bridgeport,  the  road  divides;  one  branch  crosses  the  Columbia  by  ferry,  go* 
across  the  southwest  corner  of  the  reservation,  and  crosses  the  Okanogan  by  ferry 
7  miles  above  its  mouth.  The  other  runs  along  the  south  bank  of  the  Columbia  ^o^ 
crosses  it  by  ferry  at  Virginia  City.  These  branches  reunite  at  Ophir  post  office,  W 
miles  above  the  mouth  of  the  Okanogan.  The  road  leaves  the  Okanogan  iwir 
Alma,  and  runs  up  the  canyon  of  Salmon  Creek  to  Ruby.  It  strikes  the  river  9g^^ 
at  Oro. 

There  is  a  fairly  good  wagon  road  along  the  west  bank  of  the  river  beyond  whew 
the  stage  road  branches  ofif,  aud  a  number  of  crossroads. 
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he  dUtancoB  alone  the  stage  road  are  as  follows :  Coulee  City  to  Bridgeport,  48 
»;  Bridgeport  to  Virginia  City,  10 miles;  Bridgeport  to  Ruby,  44  miles;  Kuby  to 
iConnlly.R  miles;  Conconully  to  Loomiston,  20 miles;  Loomiston  to  Oro,  22  miles; 
to  PentictoD,  40  miles.  From  Peutioton,  a  steamer  runs  up  Okanogan  Lake  to 
nou,  the  terminus  of  a  branch  of  the  Canadian  Pacific. 

Msenger  rates  are  as  follows:  Coulee  City  to  Conconully,  $10;  Virginia  City  to 
iconally,  $5;  Conconully  to  Oro,  $4;  Oro  to  Penticton,  $5. 

ton  of  freight  costs  about  twice  as  much  as  one  passenger,  but  most  of  the 
ght  is  hauled  by  private  teams.     From  Virginia  City  to  Wenatchee  on  the  boat, 
rate  is  $5  per  ton.     Scarcely  any  freight  comes  across  from  Canada,  because  of 
customs  duties. 

he  Okanogan  country  is  important  chiefly  because  of  its  mineral  deposits, 
see  are  in  the  upper  portion,  near  the  towns  of  Ruby,  Conconully,  Loomiston, 
.den,  and  Oro. 

ear  Ruby  are  the  Chloride  and  Ruby  Hill  silver  districts.  The  Ruby  Hill  mines 
re  worked  for  about  three  mouths  last  year,  but  shut  down  because  of  the  decline 
silver.  The  ore  was  concentrated  at  the  Ruby  mill,  and  in  the  form  of  concen- 
te  shipped,  by  wagon,  at  $20  per  ton,  to  Coulee  City,  and  thence  by  railroad,  via 
>kane,  to  Tacoma,  where  it  was  reduced  and  refined.  After  the  fall  in  price  the 
ight  charges  ate  np  the  profits. 

Lt  Conconully  are  the  Mineral  Hill  silver  mines,  which  have  been  only  partially 
^eloped;  and  east  of* Conconully  toward  the  river  are  the  Lime  Belt  and  Pine 
Mk  districts,  not  developed  at  all. 

between  Loonnston  and  Oro  are  extensive  gold  and  silver  deposits,  known  as  the 
Imer  Mountain  and  Wanicott  Lake  mines,  as  yet  almost  untouched ;  and  south- 
Bt  of  Loomiston  are  the  Mount  Chapaca  gold  and  silver  mines,  said  to  be  rich  but 
te  nndeveloped.  The  country  soon  to  be  opened  east  of  the  river  is  said  to  be 
lally  rich.     Copper  is  said  to  occur  near  Osoyoos  Lake. 

ttempts  have  been  made  to  work  a  number  of  these  mines,  notably  at  Con- 
ully  and  about  Golden,  but  they  were  not  successful,  and  no  work  is  now  being 
e  except  at  small  placer  mines  along  the  streams.  Specimens  from  many  places 
tyed  very  well,  but  there  was  lack  of  capital,  and  transportation  was  very  diffl- 
'f  so  that  the  recent  hard  times  brought  everything  to  a  standstill  before  it  was 
ly  begun. 

E>art  &om  mining,  the  chief  resource  of  the  country  is  stock  raising.  Many  of 
lower  hills,  being  eovered  with  bunch  grass,  are  excellent  for  stock,  and  there 
several  large  cattle  ranches.  The  chief  market  is  found  in  the  Sound  country, 
cattle  being  driven  across  a  mountain  trail. 

eneral  farming  for  home  consumption  is  carried  on  in  the  lowland  adjacent  to 
Tiver  and  along  the  creeks.  Much  of  the  light  sandy  soil  is  excellent  for  fruit, 
»Te  water  can  be  had,  and  in  a  few  places  irrigation  is  resorted  to,  but  the  fruit 
iness  also  soffers  for  lack  of  transportation. 

^ost  of  the  food  supply  is  raised  in  the  vicinity.  Flour  is  mostly  brought  from 
mill  at  Bridgeport.  Other  supplies  are  brought  in  by  wagon,  either  from  Vir- 
la  City  or  from  Coulee  City— -chiefly  the  latter. 

Tegard  McLaughlin  Falls  as  the  only  serious  obstruction  to  the  navigation  of  the 
)r.  I  am  likewise  of  opinion  that  the  river  at  this  point  can  easily  be  improved 
neh  an  extent  that  suitable  boats  can  go  up.  Whether  the  resulting  benefit  to 
imerce  wonld  justify  the  expenditure,  is  another  question. 

think  there  is  no  doubt  that  the  upper  part  of  the  Okanogan  country  is  rich  in 
1  and  silver,  and  that  it  will  probably  be  developed  in  the  near  future.  At 
sent  nothing  is  going  on  and  there  is  no  commerce  to  speak  of,  but  this  condition 
things  is  probaUy  transitory.  It  is  to  be  observe<l  that  the  mining  districts  and 
seqnently  the  population  is  almost  wholly  above  the  falls,  so  that  the  navigation 
>resent  possible  is  not  of  great  benefit. 

am  of  opinion  that  the  Okanogan  River  is  worthy  of  improvement  to  the  extent 
forming  a  navigable  channel  at  McLaughlin  Falls,  and  perhaps  blasting  out  a  few 
ks  elsewhere. 

survey  of  the  river  wonld  cost  about  $1,000. 
Very  respectfully,  your  obedient  servant. 

Francis  R.  Shunk, 
First  Lieutenant f  Corps  of  Engineers, 

apt.  T.  W.  Symons, 

Corps  of  Engineers. 
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T  T  29. 

PRELIMINARY  EXAMINATION  OF  FLATHEAD  RIVER,  FROM  COLUMBIA 
FALLS,  IN  MONTANA,  TO  ITS  MOUTH  AT  FLATHEAD  LAKE,  AND  FROM 
ITS  OUTLET  ON  THE  SOUTH  AT  FLATHEAD  LAKE  TO  THE  CLARKES 
FORK  OF  THE  COLUMBIA  RIVER;  AND  OF  PEND  D'OREILLE  RIVEB, 
FROM  FLATHEAD  LAKE  TO  JOCKO  STATION,  MONTANA. 

UNITED  States  Engineer  Office, 

Portlandy  Oreg.j  August  5,  1895, 

General  :  I  have  the  houor  to  submit  the  following  report  upon  the 
Flatheacl  and  Peiid  d'Oreille  rivers  as  required  from  me  by  your  lette* 
of  August  20,  1894. 

This  letter  required  me  to  make  a  preliminary  examination  of— 

Flathead  River,  from  Columbia  Falls,  in  Montana,  to  ite  mouth  at  Flathead  Lab, 
and  from  its  outlet  on  the  south  at  Flathead  Lake  to  the  Clarkes  Fork  of  the  CoIob- 
bia  River. 

and  of— 

Fend  d'Oreille  River,  from  Flathead  Lake  to  Jocko  Station,  Montana. 

The  last  item  is  included  in  the  first,  and  its  insertion  as  a  sepi- 
rate  item  is  probably  due  to  a  confusion  of  names  of  the  rivers  hi  this 
section. 

The  name  Flathead  should  apply  to  the  river  above  the  Flathead 
Lake,  and  below  the  lake  to  the  point  where  it  unites  with  the  Mis-     j 
soula.    From  this  point  it  becomes  the  Glarkes  Fork  of  the  Oolumbia, 
or  Pend  d'Oreille  Kiver. 

The  following  general  description  of  the  country  and  the  situation  as 
regards  transportation  routes  and  the  commercial  relations  of  the  vari- 
ous sections  of  Montana  are  given  as  far  as  they  bear  upon  the  qaea- 
tion  at  issue. 

Montana  is  made  up  very  largely  of  mountains  and  of  plains  snitable 
only  for  grazing  purposes.  The  chief  industry  of  the  State  is  mining. 
The  agricultural  sections  of  the  State  are  few  in  number  and  limited  in 
area.  The  Flathead  country  to  the  north  of  the  Flathead  Lake  isow 
of  the  best  and  largest  of  these  agricultural  sections.  It  is  an  excip- 
tionally  fine,  rich,  well- watered  country  in  the  northwestern  corner  of 
Montana.  The  main  range  of  the  Rocky  Mountains  forms  its  eastero 
boundary  and  the  Kootenai  Eange  the  western.  It  comprises  pwirie 
lands,  timber  lands,  bench  lands,  and  lowlands.  The  general  elevatiofi 
of  the  valley  is  2,500  to  3,000  feet  above  sea  level. 

The  valley  produces  very  fine  crops  of  nearly  all  the  cereals,  har^ 
fruits,  hay,  vegetables,  berries,  etc.  Great  areas  of  fine  timber  land 
form  part  of  this  valley.  The  surrounding  mountains  are  rich  in  coal? 
iron,  and  precious  metals. 

The  principal  drawback  to  the  development  of  the  country  is  ^^ 
lack  of  a  market  for  its  agricultural  and  lumber  products. 

A  market  exists  in  the  southern  portion  of  the  State  in  the  mining 
regions  about  Helena,  Butte,  Anaconda,  Virginia  City,  etc.,  for  all  tbe 
products  of  the  valley,  but  there  is  no  direct  and  easy  route  for  getting 
them  there. 

The  Great  Northern  Bailroad  runs  through  the  valley,  and  the  only 
way  to  go  south  by  rail  is  by  a  wide  detour  either  westward  to  Spokao6 
and  thence  east  on  the  Northern  Pacific,  or  to  go  eastward  to  Shelby 
Junction,  and  thence  south  by  the  Great  Falls  and  Canada  and 
Montana  Central  railroads. 
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i  water  route  could  be  opened  down  the  river  aud  lake  to  the 
era  Pacific  at  Jocko  Station,  it  would  be  the  shortest  practicable 
between  the  valley  and  its  home  market  in  the  southern  Montana 
g  regions. 

3  this  water  route  between  the  two  transcontinental  railroad  lines 
Great  Northern  and  Northern  Pacific  that  the  people  of  Montana 
and  it  is  very  desirable  that  they  should  have  it,  and  it  is  there- 
'ith  very  great  regret  that  I  am  compelled  to  report  that  it  is 
cticable  to  obtain  it,  as  the  difficulties  in  the  way  of  making  a 
ercial  watery  highway  down  the  Flathead  River  are  of  such  a  stu- 
►us  nature  as  to  render  the  stream  unworthy  of  improvement  by 
eneral  Government. 

one  portion  of  the  river,  which  is  at  present  navigated,  a  little 
could  be  advantageously  done  in  removing  bothersome  snags,  but 
from  this  the  river  is  considered  to  be  unworthy  of  improvement, 
purposes  of  discussion  in  this  report,  the  entire  water  course 
led  in  the  language  of  the  act  may  be  divided  into  four  parts: 

*om  Columbia  Falls  to  Demarsville,  about  16  miles  in  length. 

'om  Demarsville  to  the  Flathead  Lake,  about  27  miles  in  length. 

'om  Flathead  Lake  to  Jocko  Statioxi.  Mont.,  about  40  miles  in  length. 

•om  Jocko  Station  to  the  Clarkes  Fork  of  the  Columbia,  about  25  miles  in 

I 

H  sectiauj  Columbia  Falls  to  Demarsville. — Columbia  Falls  is  a 
town  of  about  150  inhabitants  situated  on  the  line  of  the  Great 
ern  Railroad  and  on  the  Flathead  River,  a  little  below  where  the 
,  Middle,  aud  South  forks  unite.  The  name  of  the  town  is  a  mis- 
•,  as  there  are  no  falls  there.  From  Columbia  Falls  to  Demars- 
\  distance  of  about  16  miles,  the  river  has  always  been  considered 
igable  owing  to  its  swift,  powerful  currents  and  the  multiplicity 
kllow  and  changeable  channels  into  which  it  divides. 
)  close  bridges  have  been  built  across  the  river,  one  just  below 
>wn  of  Columbia  Falls  and  one  about  3  miles  above  Demarsville. 
iver  is  paralleled  by  the  Great  Northern  Railroad  in  this  portion 
course. 

he  river  were  to  be  considered  navigable  and  its  improvement  be 
taken  it  would  be  necessary  to  change  these  bridges  by  raising 
or  putting  in  draws.    This  would  entail  a  burden  upon  the  people 

would  be  greater  than  the  benefits  which  they  would  derive  from 
ractical  change  in  the  navigable  capacity  of  the  river, 
uld  not  ascertain  that  there  was  any  real  demand  for  the  improve- 
>f  this  portion  of  the  river  or  expectation  that  it  would  be  improved, 
portion  of  the  Flathead  River  is  therefore  considered  unworthy  of 
vement  by  the  General  Government. 

md  section^  Demarsville  to  Flathead  Lake, — Demarsville  is  situ- 
n  the  Flathead  River,  about  27  miles  up  from  the  lake.  It  is  about 
5S  from  the  town  of  Kalispell,  the  principal  commercial  town  of 
dley. 

[)re  the  advent  of  the  Great  Northern,  Demarsville  was  the  prin- 
town  of  the  valley,  having  been  established  at  what  was  consid- 
he  head  of  navigation.  The  river  from  here  to  the  lake  is  of  very 
>  slope,  running  with  many  turns  through  a  large  area  of  low- 
lands.   It  might  in  reality  almost  be  considered  an  arm  of  the 

There  are  two  steamers  on  this  portion  of  the  river,  which  also 
rough  to  the  foot  of  the  lake.    One,  the  Montana^  is  160  feet  long 
3  feet  beam;  the  other,  the  Kalispell^  is  82  feet  long  and  15  feet 
Both  are  stern- wheelers. 
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From  Demarsville  to  the  lake  the  minimiim  depth  of  the  river  ia 
probably  10  feet,  and  the  only  obstructions  to  free  navigation  consnt 
of  numbers  of  snags  which  have  accumulated  in  the  river. 

The  removal  of  the  dangerous  snags  from  this  portion  of  the  river 
would  be  of  benefit  to  navigation  and  would  not  be  very  expensive. 

To  this  extent  I  regard  the  x)ortion  of  the  Flathead  Hiver  from 
Demarsville  to  the  Flathead  Lake  as  worthy  of  improvement  by  the 
General  Government. 

No  survey  is  necessary.  An  estimate  of  the  cost  of  the  work  can  be 
made  as  well  now  as  after  a  survey.  The  snags  are  constantly  chang- 
ing in  position  and  number,  and  a  survey  would  be  no  guide  to  tbe 
condition  of  the  river  months  or  years  afterwards. 

The  business  on  the  river  consists  in  supplying  the  local  demand  of 
the  settlers  along  the  river  for  transportation,  carrying  themselves, 
their  products  and  supplies  to  and  from  market,  and  in  conveying 
passengers  and  freight  from  Demarsville  to  the  foot  of  the  Flatbead 
Lake,  there  to  connect  by  stage  and  wagon  with  the  Northern  Pacifie 
Railroad  at  Ravalli  Station.  I  could  obtain  no  accurate  statistics  of 
the  business  done  on  the  river,  as  no  account  of  it  is  kept. 

Third  section^  Flathead  Lake  to  Jocko  Station. — This  portion  of  the 
river  is  entirely  within  the  limits  of  the  Flathead  Indian  Reservation. 
There  is  no  local  demand  for  its  improvement,  but  the  demand  is  entirely 
due  to  the  desire  of  the  people  of  the  upper  valley  to  have  a  through, 
short  water  route  by  which  they  can  ship  their  products  to  the  line  of 
the  Northern  Pacific  Railroad,  and  thence  to  market  in  the  mining 
camps  and  towns  of  southern  Montana. 

An  examination  of  the  river,  however,  shows  that  it  is  utterly  imprac- 
ticable to  give  the  desired  relief,  as  its  cost  would  be  so  stupendous 
as  to  be  ineouamensurate  even  with  the  great  benefits  which  it  would 
confer. 

From  the  foot  of  the  lake  to  Jocko  Station  the  river  is,  approximately, 
40  miles  long,  and  in  this  distance  the  fall  is  about  420  feet. 

Some  years  ago  the  Northern  Pacific  Railroad  Company  made  a  sur- 
vey for  a  branch  from  Jocko  to  the  lake,  and  this  survey  showed  a  f*^^ 
of  419  feet  in  this  distance. 

Aneroid  observations  taken  by  me  showed  a  fall  of  400  feet.    Co© 
parisons  of  the  Great  Northern  levels  at  Kalispell  with  the  North<^^ 
Pacific  levels  at  Jocko  show  a  fall  in  river  and  lake  in  this  distance  ^' 
461  feet.    It  is  therefore  fair  to  assume  that  the  fall  from  the  lak^^ 
Jocko  is  420  feet,  or  an  average  of  10.5  feet  per  mile. 

The  greater  portion  of  the  fall  is  in  3  miles  of  the  river's  course  t^^l 
the  lake.  In  these  3  miles  the  fall  is,  approximately,  220  feet,  otr  '' 
feet  to  the  mile.  . 

For  the  first  mile  of  its  course  from  the  lake  the  river  runs  thra^'*^^ 
open  country  with  a  strong,  rapid  current  unbroken  by  any  obstructi  ^\ 
About  a  mile  from  the  lake  the  river  enters  a  rocky  canyon,  thrc^^^ 
which  it  flows  for  about  3  miles.  This  canyon  is  from  300  to  500  ^^ 
deep,  and  the  banks  are  so  steep  and  rugged  that  it  is  impassable  ^^^ 
the  water.  , 

Through  the  canyon  the  river  runs  in  a  most  turbulent  course^  .^ 
total  fall  of  about  220  feet  being  made  up  of  falls  and  foaming  rar^^" 
and  stretches  of  smooth,  swift- running  water.  The  falls  divide  tt^^^ 
selves  into  four  groups — IJpper,  Middle,  Fisheries,  and  Lower  falls.  ^. 
most  marked  of  these  is  the  Fisheries  Falls,  where  the  river  narro^^^''' 
between  vertical  walls  of  rock  to  a  width  of  not  much  over  100  ^^^^ 
On  the  right  bank  of  the  rWeit  th^  wall  of  rock  is  straight  for  about:^  »^ 


I 
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^t  in  length  aud  nearly  300  feet  in  perpendicalar  height.  The  rock  is 
hale  and  is  sarmounted  by  a  clayey  formation  which  in  places  has  been 
hiseled  by  the  elements  into  beautiful  cathedral  forms. 

The  total  fall  through  the  canyon,  as  determined  by  aneroid,  is  220 
Bet,  divided  about  as  follows:  Upi>er  Falls,  60  feet;  Middle  Falls,  40 
3et;  Fisheries  Falls,  60  feet,  and  Lower  Falls,  60  feet. 

For  about  2  miles  below  the  foot  of  the  Lower  Falls  the  river  runs 
ith  great  strength  and  swiftness,  though  unbroken  by  rocks  or  falls, 
rom  this  point  to  Jocko  there  is  a  much  gentler  current,  and  it  is 
^lieved  that  a  boat  with  fair  power  would  have  no  diflBculty  in  travers- 
g^  it.  The  following  table  indicates  the  approximate  profile  of  the 
^-^er: 


k«  to  head  of  canyon 

Iier  Falls 
dl«*  Falls 

ktieriea  Falls 

wer  Falls 

low  falls 

Jocko 

Total 


*  Average  fall  ]  er  mile,  5  foot 

Any  scheme  of  improving  the  river  to  give  continuous  navigation  for 
>at8  must  provide  for  raising  them  artificially  at  least  200  feet  through 
'«  canyon  hereinbefore  mentioned.  A  canal  around  the  falls  is 
^practicable,  and  a  series  of  locks  and  dams  would  be  required;  At 
^8t  10  of  these  would  be  required,  with  an  average  lift  of  20  feet. 
The  cost  of  these  locks  and  dams  in  such  a  river  and  canyon,  far 
^oved  from  centers  of  population  and  supplies,  would  be  enormous. 
'^  maintenance  of  such  a  series  of  locks  would  also  be  very  expensive. 
^t  is  quite  certain  that  a  railroad  from  Jocko  to  the  lake  could  be 
^It  and  operated  and  all  passengers  and  freight  transported  free  at  a 
^  cost  than  would  be  the  cost  of  putting  the  river  in  a  navigable 
^^ition  and  so  maintaining  it. 

^  am,  in  view  of  the  above  facts,  therefore  compelled  to  report  that, 
^y  opinion^  the  Flathead  River  from  Flathead  Lake  to  Jocko  Sta- 
J>,  Mont.,  is  unworthy  of  improvement  by  the  General  Government. 
t^here  can  be  no  doubt  that  in  the  near  future  a  line  of  railroad  will 
V)uilt  from  the  lake  to  some  i)oint  on  the  Northern  Pacific,  which  will 
^e  the  desired  transportation  route  to  the  Flathead  Valley. 
fourth  section,  JocJco  Station  to  the  Clarices  Fork  of  the  Columhia, — This 
ti;ion  of  the  river  runs  through  a  narrow  valle3%  nearly  all  of  which  is 
t;he  Flathead  Indian  Reservation.  The  Northern  Pacific  Railroad 
Us  along  its  left  bank,  crassing  it  near  its  mouth  on  a  close  bridge. 
^«  river  is  fairly  well  suited  to  navigation  now,  but  there  is  no  use 
MJe  of  it,  and  as  far  as,  I  could  determine  there  is  no  occasion  for  its 
^  as  a  navigable  highway  nor  any  demand  for  its  improvement  by 
2ir  individuals  or  interests. 

l^herefore  1  report  that  this  portion  of  the  Flathead  River,  from  Jocke 
^tion  to  the  Clarkes  Fork  of  the  Columbia,  is  unworthy  of  improve- 
^nt  by  the  General  Government. 

To  summarize,  I  would  state  that,  in  my  opinion,  the  Flathead  River 
>in  Demarsville  to  Flathead  Lake  is  worthy  of  improvement  by  the 
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General  Government  to  the  extent  of  removing  tioablesome  snags,  and 
that  all  other  portions  of  the  river  from  Columbia  Falls  to  the  Olarkes 
Fork  of  tlie  Columbia  are  unworthy  of  improvement. 

1  inclose  herewith  a  map  •  of.  northwestern  Montana,  which  shows 
the  Flathead  River  and  lake  and  their  general  surroundings. 

The  following  statistical  information  was  furnished  me  by  Mr.  George 
E.  Stannard. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captaifiy  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineer 8 J  U.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Division  Engineer.) 

[First  indorsement.} 

U.  S.  Engineer  Office, 
^an  Francisco  J  Cal.y  August  14  ^  1895. 
Respectfully  forwarded. 

For  reasons  stated  herein,  Flathead  River,  so  far  as  it  lies  between 
Demarsville  and  the  lake,  is  worthy  of  improvement  to  the  extent  of 
removal  of  snags. 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


COMMRRCIAL  STATI8TIC8. 

Area  uf  county,  8,848.5  square  miles  outside  of  reservation,  570  square  miles  inside 
of  reservation;  total,  9,418.5  square  miles.  This  county  is  about  300  square  iiule* 
larger  than  Massachusetts  and  Rhode  Island  combined. 

ABsensed  valuation. 

Aciu 

Land  assessed  in  county,  1894 95, 830 

Northern  Pacitic  land  assessed 36,  (W 

Patented  since  1894 3,9110 

Total 135.011 

The  State  University  has  17  sections  of  land  rented,  but  not  assessed;  also  school 
sections  and  all  Government  lands  not  as  yet  patented  are  not  assessed. 

University  State  lands  cultivated  in  county,  l''4,000  acres. 

There  are  54  townships  (whole  and  fractional)  surveyed  in  the  county,  the  assessed 
valuation  of  which,  although  small,  is  increasing  rapidly.  In  1894  it  was  $2,946,000; 
in  1895,  $3,200,000. 


Lumber.— It  is  estimated  that  there  are^  allowing  only  5,000  feet  of  lumber  ptf 

;re,  26,870,000,000  feet  of  lumber  tributary  to  Flathead  Lake,  which  is  a  niagnific«>* 
sheet  of  water  35  miles  long  and  10  miles  wide,  containing  about  350  square  mi^^ 

There  are  about  700  miles  of  lo^j^iug  streams  tributary  to  the  Flathead  Lake,  aW 
which  grows  a  fine  (jnality  of  white  pine,  yellow  pine,  black  pine,  lodge-pole  piD** 
tamarack,  fir  (balsam),  fir  (red),  hemlock,  cedar,  spruce,  birch  (white),  and  cotton- 
wood  lumber. 

Po;>MZa/ioii.— Population  of  county,  1895,  about  10,925.  Population  of  Kalispe" 
(county  seat),  1895,  about  2,500,  and  increatdng  rapidly. 

Shipments.— From  October  1,  1894,  to  June  29,  1895,*^  there  were  shipped  from  *"J 
valley  927  carloads  of  products,  containing  35,070,292  pounds,  nearly  all  of  ^»'^" 
would  go  south  to  the  Montana  markets  if  the  waterway  was  opened  up. 

General.— The  distance  from  Kalispell  to  Helena,  the  State  capital,  is,  viaSpok«n« 
Great  Falls.  500  miles;  via  river,  lake,  and  Jocko,  269  miles,  making  a  ditferenc* 


or 

of  231  miles. 


Omitted. 
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ere  are  15  sawmills  and  3  flour  mills  in  the  county. 

e  poet-offices  between  Kalispell  and  Jocko  are  Demarsville,  Holt,  and  Dajtou 

k,  and  wo  would  receive  our  Montana  mails  at  least  twelve  hours  sooner  if  the 

sr-way  -was  opened  up. 

saniers  are  already  built  to  navigate  the  streams. 


TT  30, 


iLIMlNARY    EXAMINATION    OF  NORTH    RIVER,  WASHINGTON,  FROM 

ixs  mouth  in  willapa  bay  upward  twenty-five  miles. 

United  States  Engineer  Office, 

Portland^  Oreg.y  April  23, 1895. 

^ST915RAL:  In  accordance  with  instructions  contained  in  your  letter 

\.rigast20,  1894,  an  examination  has  been  made  of  <<  North  Eiver, 

bsliington,  from* its  mouth  in  Willapa  Bay  upward  25  miles,"  and  the 

lo^vring  report  is  submitted  in  relation  thereto: 

^orth  River  is  a  tributary  of  Willapa  Harbor.  ^  It  rises  in  the  Coast 

age  of  mountains  and  flows  in  a  general  northwesterly  course  for  half 

length,  and  then  in  a  southwesterly  direction  to  its  outlet.    Its  drain- 

3  area  is  about  432  square  miles. 

Clie  country  through  which  the  river  flows  is  hilly,  with  comparatively 

rrow  bottoms  along  it  and  its  tributary  streams.    These  bottom  valley 

ida  vary  in  width  from  one-half  to  3  miles,  and  are  very  rich  and  fertile. 

le  whole  drainage  area,  with  slight  exceptions,  is  covered  with  a  very 

ih  growth  of  the  finest  timber,  principally  of  fir  and  spruce. 

The  land,  when  cleared  of  its  timber,  is  agricultural  land  of  the  highest 

Lcellence. 

There  are  some  250  families  in  the  valley  who  depend  for  a  living  upon 

^ricalture  and  labor  in  the  woods. 

An  open  river  is  very  desirable  and  necessary  for  these  hardy  pioneers 
3r  two  reasons — to  enable  them  to  market  their  lumber  and  logs  and 
lear  oft'  their  land  for  agricultural  purposes,  and  to  enable  them  to  get 
applies  into  the  country  at  a  reasonable  rate.  The  expense  of  opening 
ip  the  river  for  the  lower  25  miles  of  its  course  to  the  extent  of  making 
t  suitable  for  floating  logs  and  lumber,  and  for  traversing  with  light- 
raft  boats,  it  is  believed,  will  not  be  very  great. 

The  density  of  the  forests  and  the  forest  jungles  and  the  great  rain- 
kll  in  this  region  render  the  building  and  maintenance  of  wagon  roads 
xceedingly  difficult  and  expensive  and  add  to  the  importance  of  the 
^ater  highway  of  the  river. 

It  is  estimated  that  there  are  some  4,000,000,000  feet  of  merchantable 
mber  tributary  to  the  river. 

From  the  facts  above  enumerated,  I  am  of  the  opinion  that  the  North 
iver  from  its  mouth  for  25  miles  upward  is  worthy  of  improvement  by 
>e  General  Government. 

In  this  portion  of  the  river  there  are  two  quite  serious  obstructions 
^  navigation. 

The  first  obstruction  met  with  is  14  miles  above  the  mouth  of  the 
^er  at  the  head  of  tide.  Here  there  is  a  fall  at  low  water  of  about 
feet.  The  tide  here  has  an  ordinary  rise  of  about  6  feet.  This  fall  is 
^ised  by  a  soft  rocky  ledge  extending  across  the  river.  It  is  believed 
^t  by  removing  sufficient  of  this  rock  ledge,  the  river  can  be  greatly 
^^lefited  and  put  into  a  condition  which  will  be  satisfactory  for  a  long 
^>e  to  come. 
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The  second  principal  obstruction  is  a  big  jam  of  timber  in  the  river 
about  T)  miles  above  the  falls  just  mentioned.  This  jam  completely 
blocks  navigation  at  all  seasons  of  the  year,  preventing  even  the  nui- 
ning  of  logs.    The  length  of  the  jam  is  about  3,000  feet. 

Under  the  provision  of  the  last  river  and  harbor  bill  $2,500  was  made 
available  for  removing  this  jam,  and  a  contract  has  been  let  for  making 
an  open  channel  50  feet  wide  through  it. 

This  width  of  50  feet  is  not  sufficient  for  all  purposes,  and  unless  it 
is  removed  to  a  greater  width  it  is  liable  to  be  blocked  up  again. 

Besides  the  above  there  are  several  riffles  where  the  water  ruBs 
swiftly  over  soft  rock  ledges.  If  practicable  the  river  should  be  im- 
proved at  these  points.  Just  what  can  be  done  can  only  be  determined 
by  a  careful  survey. 

It  is  estimated  that  a  survey  of  the  river  from  its  mouth  for  the  first 
25  miles  of  its  course  will  cost  $750. 

The  examination  of  the  river  was  made  by  Mr.  J.  M.  Olapp,  assistaat 
engineer.  Mr.  Glapp  started  in  a  small  boat  and  traversed  the  river 
from  Brooklyn  to  its  mouth,  a  distance  of  54  miles.  His  report^  whieh 
is  herewith,  includes  the  facts  relative  to  this  whole  portion  of  the 
river. 

A  map  of  the  river  is  herewith. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain^  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casby, 

Chief  of  IJnaineers,  U.  8,  A. 

(Through  Gol.  G.  H.  Mendell,  Division  Engineer.) 


I  First  iudorsciiieut.] 

U.  S.  Enginkeb  Office, 

i<an  Francisco,  Cal.j  April  26^  1895. 

Eespe<}tfully  forwarded  to  the  Chief  of  Engineers. 
For  reasons  herein  given,  North  River  is  considered  to  be  worthy  of 
improvement. 

G.  H.  Mendell, 
Coh7ielj  Cotps  of  Engineers,  Dirfision  Engineer, 


KKPOKT   OF    MR.  .1.    M.    C1>AI»I'.    ASSISTANT   ENGINEKK. 

HOQUIAM,  Wash.,  March  SO,  ISS6, 

Captaix:  I  have  Ihehouor  to  rospectfally  submit  the  following  report  of  an  exia- 
ination  of  North  River,  Washington,  from  a  point  10  milee  from  ita  source  to  Its 
mouth,  made  in  March,  1895. 

The  examiuation,  covering  a  distance  of  about  54  miles  by  the  river,  was  uiiMiefiwi 
a  row  boat. 

I  was  informed  on  good  authority  before  I  entered  the  North  Kiver  Vallej  tbaOo 
boats  suitable  for  this  trip  could  be  obtained  on  the  river.  1  therefore  had  a  smill 
boat  conveyed  over  the  mountains  from  Willapji  City,  a  small  town  on  the  WiIl«P» 
River,  to  Brooklyn,  at  the  junction  of  North  River  with  Fall  River,  one  of  its  trib«- 
taries. 

The  boat,  which  weighed  about  200  pounds,  was  hauled  on  a  sled  drawn  by  a  ^ 
of  horses  over  a  very  rough  and  muddy  road,  crossing,  about  6  miles  north  of  ^jj" 
lapa,  a  divide,  the  elevation  of  which,  ns  indicated  by  barometer,  was  about  1>W) 
feet  above  sea  level.    The  journey  overland  was  made  in  seven  hours. 
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Brooklyn  is  distant  from  Wiilapai  about  13  miles,  and  from  Cosmopolis  on  the  Ohe- 
lialis  KiTer,  a  tributary  of  Grays  Harbor,  about  30  miles. 

The  examiDation  was  made  starting  at  Brooklyn  and  working  downstream.  The 
boat  was  dragged  over  or  around  the  jams  of  logs  obstructing  the  channel  of  the 
river. 

North  River  is  one  of  the  principal  tributaries  of  Shoalwater  Bay,  or  Willapa 
Harbor,  which  it  joinn  in  township  14  north,  range  10  west  of  the  Willamette 
nieridiau.  Its  junction  with  Willapa  Harbor  is  near  the  mouth  of  Willapa  River, 
its  ohnnnel  there  at  low  water  being  about  600  feet  wide  and  bounded  on  either 
side  by  low  umd  flat«.  The  direction  of  North  River  at  its  junction  with  Willapa 
Harbor  is  nearly  south. 

The  source  of  the  river  is  in  the  Coast  Range  of  mountains,  its  head  waters  being 
near  those  of  the  Cfaehalis  River  and  its  tributaries,  but  on  the  opposite  side  of  the 
di  vide. 

Xhroughout  its  course  the  river  is  joined  at  short  intervals  by  good-sized  creeks 
'vrhich  appear  to  be  deep  and  sluggish  and  drain  tributary  valleys,  .which  I  aiii 
informed  are  very  fertile  and  contain  an  abundance  of  the  finest  kind  of  f  r  and  spruce 
timber.  The  general  direction  of  the  river  is  northwest  from  its. source  to  Artie, 
abont  21  miles  above  the  head  of  tide  water,  and  southwest  from  Artie  to  its  mouth. 
Between  Willapa  Harbor  and  the  head  of  navigation  at  the  falls  (shown  on  the 
accompanying  tracing),  14  miles  above  the  mouth,  navigation  is  safe  at  high  tide  for 
boats  drawing  10  feet  of  water. 

At  the  falls  navigation  is  obstructed  by  a  fall,  the  height  of  which  I  judge  to  be 
about  8  feet  at  low  water  Tide  water,  which  reaches  to  the  root  of  this  fall,  has  an 
estimated  fluctuation  of  6  feet.  At  the  falls  bl nil's  of  soapstone  flank  the  river  on 
each  side. 

The  depth  of  water  immediately  above  the  falls  is  estimated  at  from  8  to  10  feet; 
tbat  immediately  below  at  about  5  or  6  feet. 

The  width  of  the  river  at  the  falls  is  about  135  feet.  This  increases  gradually  to 
aboQt  250  feet  at  Smith  Creek,  near  the  mouth  of  the  river. 

The  length  of  the  shallow  water  at  the  falls  is  about  200  feet.  The  depth  over 
tbis  in  summer  is  only  a  few  inches,  except  in  a  very  crooked  channel,  where,  1  am 
told,  it  is  from  4  to  6  feet.  • 

I  have  been  informed  by  the  people  who  live  near  this  point  that  the  depth  of 
'water  pouring  over  the  falls  during  a  freshet  is  about  8  feet,  with  a  velocity  esti- 
mated at  from  8  to  10  miles  per  hour. 

Above  the  falls  the  river,  for  a  distance  of  about  half  a  mile,  is  deep  and  sluggish. 
The  line  between  Pacific  County  on  the  south  and  Chehalis  County  on  the  north, 
crosses  the  river  on  this  reach.  At  the  head  of  this  reach  is  Canoe  Riffle,  and 
between  it  and  the  Big  Jam,  situated  about  5  miles  above  the  head  of  tide,  are 
Widows,  Saw  log,  Beebes,  Dutchmans,  and  Soapstone  ri  flies,  the  approximate  loca- 
tion of  which  are  shown  on  the  accompanying  tracing.  At  each  of  these  riflies  a 
soapstone  bluff  is  found  close  to  the  river  on  one  side  or  the  other. 

The  rilfles  are  all  similar  in  character.  Each  consists  of  a  bar,  presumably  of 
soapstone,  covered  with  about  1^  feet  of  water  at  the  low  stage,  through  which  is 
cut  a  channel  15  to  20  feet  wide,  having  a  depth  of  water  of  2^  to  4  feet. 

The  reaches  of  river  between  the  rittles  are  deep,  the  current  over  them  is  slug- 
gish, and  the  velocity  at  low  water  from  one-half  to  lA  miles  per  hour. 

The  next  obstruction,  and  perhaps  the  most  aggravating  one,  is  the  Big  Jam, 
which  completely  blocks  navigation  for  even  a  canoe  at  all  seasons  of  the  year. 
This  jam  is  composed  of  an  accumulation  of  heavj'-  trees,  logs,  roots,  and  drift  of 
all  descriptions,  which  probably  has  been  gathering  for  years  past. 

This  jam  occnpieB.about  3,000  feet  of  the  length  of  the  rivor.     On  this  length  the 
aggregate  length  of  open  water,  which  occurs  in  two  places,  is  about  800  feet,  reduc- 
ing the  actual  length  of  obstructed  channel  to  about  2,200  feet. 
Between  the  Big  Jam  and  a  point  one-half  mile  below  the  head  of  tide  the  river 

Eaaaes  through  a  narrow  valley  about  400  feet  wide,  flanked  by  mountains,  the 
eight  of  which  do  not  exceed  1,000  feet.  Above  the  Big  Jam,  as  far  as  the  Little 
North  River,  the  valley  has  a  width  varying  from  one-quarter  to  1^  miles,  and 
above  the  latter  point  a  width  varying  from  oue-half  to  21  mile^.  About  2  miles 
sbove  the  mouth  of  Little  North  River  is  Artie,  distant  c^bout  21  miles  above  the 
h^ad  of  tide. 

Between  Big  Jam  and  Artie  are  Hayes,  iJeering,  Stump,  and  Treachers  riflles.  At 
each  of  these  riffles  is  fonnd  on  one  side  of  the  river  a  blufl*  of  soapstone.  These 
riffles  are  similar  in  character.  They  consist  of  soapstone  bars  from  20  to  70  feet 
long,  covered  with  about  1  foot  of  water  at  the  low  stage,  through  which  is  cut  a 
channel  15  to  20  feet  wide  having  a  depth  of  water  of  2^  to  3  feet.  Above  and  below 
the  riffles  the  river  is  deep  and  sluggish.  The  width  of  the  rivor  from  Ai'tic  to  the 
JMg  Jam  is  nearly  uniform  and  averages  about  100  feet;  between  the  Big  Jam  and 
the  falls  below  the  average  width  is  about  120  feet. 


3488      REPORT   OF   THK   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Between  Artie  and  Brooklyn  the  obstrnctione  consist  of  ten  small  Jama 
lo^H,  and  other  driftwood.    They  eary  in  length  from  30  feet  to  700  feet,  and 
tu  be  of  recent  accumulation.     I  am  of  opinion  that  they  settle  with  each 
farther  downstream.    They  are  shown  on  the  accompanying  tracing  as  Ji 
No.  2y  etc. 

Some  of  the  settlers  are  now  engaged  in  dislodging  some  of  these  jams  ij 
that  they  may  be  able  to  use  portions  of  the  river  as  a  highway. 

A  bridge  crosses  the  river  at  a  narrow  place  at  Mr.  Bennett's  place,  aboul 
above  Artie.  The  span  of  the  bridge  is  64  feet  and  the  height  of  roadway  al 
water  is  about  34  feet. 

About  4  miles  above  Artie  and  in  section  27,  township  16  north,  range 
there  is  a  fall  of  3  feet  at  low  water     The  river  here  is  flanked  on  the  south! 
a  soapstone  bluff.    The  river  bed  at  this  fall  is  similar  in  charact«r  to  that^ 
rillleM,  and  has  a  narrow,  crooked  channel  about  15  feet  wide,  carrying  a 
water  of  about  4  feet. 

About  one* fourth  mile  above  this  fall  and  in  the  same  sectiou  is  anothei 
similar  in  character  to  those  heret.ofore  described.  The  obstructions  above  en 
ated  were  all  that  I  observed  during  this  examination.  It  is  possible,  howevsi 
a  more  careful  examination  will  Iea<l  to  the  discovery  of  other  ritUes  of 
importamoe. 

The  area  drained  by  North  River  and  its  tributaries  is  about  432  square  ml 
12  townships.  This  drainage  area  is  greater  than  that  of  the  Willapa  Rivi 
latt<>r  being  about  288  square  miles,  or  eight  townships. 

From  Brooklyn  to  tidewater  North  River  is  a  sluggish  stream.  At  the  : 
place  it  is  about  50  feet  wide.  In  its  descent  it  winds  tortuously  through  th* 
vial  bottom  between  banks  12  to  20  feet  high,  frequently  striking  soapslone 
50  to  too  feet  high.  During  high  water  the  river  overflowing  its  banks  and 
dating  the  bottom  lands  spreads  out  to  a  width  of  from  400  to  1,000  feet. 

The  lYeshet  rise  at  Brooklyn  is  about  30  feet;  at  Artie  abont  25  feet ;  at  tl 
Jam,  about  20  feet,  and  at  tbe  head  of  navigation  at  the  falls,  from  8  to  1 
The  duration  of  this  riMO  is  seldom  longer  than  twenty -four  hours,  after  whj 
river  is  conflned  to  its  normal  banks.  During  the  months  o(  July,  Augost,  an 
teiuber  the  water  is  lowest.  The  average  depth  at  that* time,  except  at  tfaeri 
between  Brooklyn  and  Vesta,  about  5  feet ;  between  \'esta  and  Artie,  about  7  f( 
between  Artie  and  the  head  of  navigation,  about  10  feet.  From  October  nnti 
the  water  is  generally  more  than  6  feet  above  low  water.  The  riflSes  and  the : 
»eetiou  27,  ti>wnship  16  north,  ranffe  8  west,  then  disappear. 

This  year,  I  have  b«en  infonued,  has  been  an  exceptional  one,  tbe  water 
time  the  examination  was  made  being  almost  as  low  as  it  is  daring  the  s 
months. 

The  valley  draine<l  by  the  North  River  is  very  rich  and  fertile.    A  great  poi 
it,  (\)peeially  that  alon^  the  river  bottom,  is  more  valuable  for  agricaltnral  pi 
than  for  the  timln^r  which  grows  on  it.     The  timber  which  grows  on  bottom 
scrubby  spnuHV  and  some  tir,  a  gre;it  deal  of  alder,  and  some  willow. 

Tlie  uplands  flanking  the  valley  are  covered  with  an  abundance  of  the  fine 
of  timber.  Towartl  the  mouth  of  the  river  the  timber  is  spruce;  the  treei 
largo  diauH'ter  and  reach  to  a  gntat  height.  In  the  upper  part  of  the  val 
pre  pond  enine^"  is  fir,  a  great  ]H>rtion  of  which  is  abont  4  feet  throngh  at  the 
the  trt^e  and  fbw^  of  limbs  for  a  great  height.  This  timber  will  mmke  the  tinei 
of  sliip  s|^rs. 

Mr.  iitH>rg^  H.  Kmerson.  resident  manaiirer  of  the  Northwestern  Lnmber  Co 
at  UiH)uiam,  Wash.,  who  has  reivntly  mai!e  a  personal  raconnaiasance  of  tl 
and  vaUe\^  tributary  to  North  River,  estimates  that  there  are  abont  270.00 
tributiiry  to  the  river.  He  T^(H>ri«  that  i^ome  of  the  sections  he  paaaed  tl 
Would  cut  UXViXX)  fe«M  of  lumber  to  the  acw, 

Kstimatiu^  the  cut  at  an  avt^rage  of  1.mX^>  feet  per  acre  ^  which  ia  probabh 
eet  i uut  o  >.  this  a r\'a  wou Id  I'a rn  i^  over  4 aW.OOO.i^OO  feet  o f  lamber.  a  q  nan ti t t  aj 
t^*  supply  a  null  of  KV.iW  te^*t  avera^np  daily  capacity  fornearU  one  hondnd 

I  h.^vo  been  iuformetl  th.-«t  the  $«ni  of  b«>tli  hills  aitd  valleys  is  very  cboi 
that  >>  hen  the  timWr  is  dnmovi^I  tbe  liud  is  excellent  lor  agricnltare. 

Settlers  in  the  valley,  of  wh^Mn  thrre  are  alwut  250  familiess  aj^gr^attiiK  a  f 
tiou  of  aK^?it  .»\  are  en^ranse^l  in  clearing  land  and  making  homes  fctr  then 
Much  tine  timber  has  tber^eby  beea  destioyed.  The  land,  when  cleared,  ia 
with  gr»sss«^>as  to  provi^ie  p,4St::r:%i:e  for  i^t«*ck.  or  otherwi««  cultivated.  S 
the  s<^ttler*  h.jve  In-xni  iu  the  vaIIcv  over  lune  yeant  and  lure  apw«rd  of  d 
under  culm  aiumk  S^mxk"  «>f  the  se; tiers  nutke  a  ^^Mxt  living  by  rmtaing  stock 
pT\MUu>\  aoti  ciuokcx^*.  thonsih  ilio  ni4;ohty  of  thV  male  p^^puLatioii  are  obli 
aeek  wvxrk  «^ui>}de  of  the  Y4i:«  y  tt^r  »  tcw  tuoKtlis  to  enable  tkcfla  to  b«T«ick 
aaypliee  a*  t^ctr  f^ru^s  do  u^^  pjxHiuce. 
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Cammunicaiiofii. — Roads,  which  during  the  snmineT  luonths  are  fairly  good,  bat 
which  during  the  remainder  of  the  year  are  very  poor,  furnish  to  the  settlers  of  the 
valley  the  means  of  communication  with  the  Grays  Harbor  country  and  Willapa 
City.  Mail  is  brought  iu  on  horseback  from  Willapa  on  Monday  and  Friday  of  each 
week,  supplying  the  post-offices  of  Brooklyn,  Vesta,  and  Artie.  Returning,  the 
mail  leaves  these  poMt-oftices  for  Willapa  on  Tuesday  and  Saturday.  Mail  is  also 
brought  iu  from  Montesano  to  Artie  twice  a  week,  and  is  carried  back  again  on  the 
clays  following  its  arrival  at  Artie. 

Canto,  a  post-office  situated  about  a  mile  below  the  falls,  is  supplied  with  mail  from 
South  Bend  two  or  three  times  a  week. 

The  divide  between  the  Grays  Harbor  Valley  and  the  North  River  Valley  is,  T  am 
informed,  about  400  feet  iu  elevation.  North  River  is  nearest  to  Grays  Harbor  at 
Artie,  which  is  distant  from  Cosniopolis  about  10  miles. 

Supplies  for  settlers  iu  the  upper  vajley  above  Vesta  are  brought  from  Willapa  by 
pack  animals  or  on  sleds.  Supplies  for  settlers  in  the  middle  valley,  between  Vesta 
and  the  Big  Jam,  are  brought  from  Cosmopolis  and  Montesano  on  the  Chehalis  River. 
The  cost  of  transportation  in  both  cases  is  $20  per  ton. 

Settlers  of  the  lower  valley  are  more  fortunate.  Their  supplies  are  received  from 
Soath  Bend  on  Willapa  Harbor,  the  cost  of  transportation  ranging  from  $4  to  $7 
per  ton. 

Barontettic  obserraiioHB. — During  the  progress  of  the  examination,  elevations,  as 
indicated  by  pocket  aneroid,  were  noted.  Ihese  after  correction  by  comparison  with 
readings  at  South  Bend,  which  were  made  daily  at  8  a.  m.  and  5  p.  m.,  gave  the  fol- 
lowing results: 

Feet. 

At  Brooklyn,  43  miles  above  tide  water  (above  sea) 80 

At  Artie,  21  miles  above  tide  water  (above  sea) 36 

At  Big  Jam,  5  miles  above  tide  water  (above  sea) 15 

Commercial  statistics. — The  imports  are  such  domestic  supplies  as  arc  needed  by 
the  settlers,  and  a  very  limited  amount  of  tools  and  building  material.  The  whole 
amount  probably  does  not  exceed  500  tons,  valued  at  about  $5,0(^0  in  any  one  year. 

The  exports  consist  of  chickens,  butter,  eggs,  potato<'s  (which  grow  well  and  yield 
heavy  crops),  fat  cattle,  and  bacon ;  in  all,  probably  not  to  exceed  250  tons,  valued  at 
about  $3,000. 

Improvements, — The  improvements  necessary  to  make  the  river  navigable  are  the 
removal  of  the  ten  small  jams  whi(;h  aggregate  in  length  2,630  feet,  and  of  a  part 
of  the  Big  Jam,  throughout  a  length  of  about  2,200  feet,  and  to  this  extent  I  believe 
the  river  is  worthy  of  improvement. 

The  benefits  derived  from  surh  an  improvement  will  be  the  opening  up  to  settle- 
ment of  a  very  large  and  valuable  timber  and  agricultural  country,  by  furnishing 
an  avenue  to  market  for  logs  and  agricultural  products  and  intercommunication 
between  distant  parts  of  the  valley. 

It  is  difficult  to  give  any  intelligent  estimate  of  the  cost  of  the  required  improve- 
ment from  the  data  now  at  hand.  I  therefore  recommend  that  a  survey  of  the  river 
from  the  falls  to  Brooklyn  be  made.  Such  a  survey  will  develop  other  data  of 
value,  and  will  cost  about  $1,500. 

Respectfally  submitted. 
Your  obedient  servant, 

J.  M.  Clapp,  Assistant  Engineer, 

Capt.  Thomas  W.  Symons, 

Corps  of  Engineers^  V.  S.  A. 


TT31. 


PRELIMINARY  EXAMINATION  OF  KOOTENAI  RIVER  FROM  JENNINGS,  IN 
MONTANA,  TO  THE  INTERNATIONAL  BOUNDARY  WITH  A  VIEW  OF 
RKMOVING  ROCKS  AND  OBSTRUCTIONS  IN  THE  CANYON  ABOVE  THE 
TOWN  OF  JENNINGS. 

United  States  Engineer  Office, 

N  Portland,  Oreg.,  August  5,  1895. 

General:  I  have  the  honor  to  submit  the  following  reiwrt  on  the 
reliininary  examination  required  by  your  letter  of  August  L'O,  1894,  of 
^ootenai    River  from  Jennings,  in  Montana,  to  the  international 
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bouudary  with  a  view  of  removing  rocks  and  obstructions  in  the  ou- 
yon  above  the  town  of  Jennings:" 

Jennings  is  a  small  town  and  station  on  the  Great  Northern  Bailroii 
and  on  the  Kootenai  River.  It  is  situated  at  the  point  where  the  river, 
flowing  to  the  soath  from  British  Columbia,  turns  abruptly  to  the  w«t 
It  is  at  this  point  that  the  Great  Northern  on  its  way  east  leaves  tbe 
river  and  crosses  the  Haskell  Pass  to  the  Flathead  Valley. 

It  is  my  opinion  that  the  Kootenai  River  from  Jennings  to  the  inter- 
national boundary  line  is  worthy  of  improvement  by  the  General  Gov- 
ernment to  the  limited  extent  outlined  in  the  law. 

The  country  through  which  this  portion  of  the  Kootenai  flows  is 
generally  mountainous  and  timbered,  and  traveling  is  impracticable 
except  by  water  or  a  difficult  mountain  trail.  Along  the  left  bank  of 
the  river  and  just  south  of  the  international  boundary  line  is  a  very 
considerable  area  of  fine  agricultural  land  known  as  Tobacco  Plaios. 
This  country  ha^  probably  at  present  250  people  engaged  in  farminf, 
and  to  a  great  extent  they  depend  upon  getting  their  supplies  in  froii 
Jennings  by  the  river;  and  also  they  depend  upon  marketing  thfiir 
products  in  the  mining  regions  about  Fort  Steele,  British  Columbtt, 
still  farther  up  the  Kootenai,  through  the  medium  of  river  transporU- 
tion. 

About  Fort  Steele  there  is  a  good  mining  country,  where  a  great  deal 
of  development  work  has  been  done.  The  miners  expect  when  ^ 
mines  are  fairly  opened  to  ship  their  ore  down  the  river  to  Jennings, 
thence  to  be  taken  by  the  Great  Northern  Railroad  to  a  smelting  point 

The  river  is  playing  and  must  continue  to  play  an  important  p»t 
in  the  development  and  settlement  of  a  vast  area  lying  on  both  sides 
of  the  boundary. 

From  Jennings  to  the  boundary  line  the  distance  by  river  is  about 
05  miles.  Fort  Steele  is  about  70  miles  farther  up  the  river  iu  British 
Columbia.  Tliere  are  said  to  be  in  the  vicinity  of  Fort  Steele  aboat 
1,000  inhabitants. 

There  are  two  small  steamers  running  on  this  portion  of  the  Koote- 
nai, the  Annerly  and  the  Libby. 

The  Annerly  is  a  stern-wheel  steamer,  111  feet  long  and  21  feet  extreme 
beam,  with  double  engines,  the  cylinders  of  which  are  8  inches  by  72 
inches. 

The  Libby  is  a  smaller  boat,  being  70  feet  long  and  12  feet  beam.  It 
was  built  in  the  fall  of  1894. 

The  Annerly  has  done  most  of  the  business  on  the  river. 

The  river  between  Jennings  and  the  international  boundary  line,  65 
miles  in  length,  is  a  fairly  good  river  for  purposes  of  navigation  with 
some  slight  exceptions.  At  the  higher  stages  of  the  river  there  is  hot 
one  point  where  difficulty  is  met  with,  and  this  is  at  a  canyon  or  gorge 
about  5  miles  above  Jennings.  Here  the  rock  walls  of  the  river  appro<ich 
each  other,  causing  an  engorgement  and  considerable  fall  when  the 
river  is  up.  Large  rocks  are  scattered  about  here  and  there  in  and 
below  the  gorge.  These  rocks  are  the  principal  sources  of  danger  to 
br)at8  running  downstream,  while  the  heavy  fall  and  swift  currents 
render  the  ascent  of  boats  difficult,  time  consuming,  and  laborious. 

It  is  probable  that  at  the  higher  stagers  of  the  river  lining  will  always 
be  necessary,  but  it  is  believed  that  a  small  amount  of  work  will  ren- 
der this  process  easier  and  safer  and  the  downward  passage  of  boats 
less  dangerous  than  it  is  at  present. 

At  extreme  low  water  in  the  river  there  are  several  bars  which  cause 
tionble.  These  are  where  the  lowwater  bed  widens  out,  and  the  only 
iviiwdy  is  to  conceutvalCi  Wie^T\\^v'^Uo^  vuto  a  narrower  channel. 
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The  words  of  the  law,  however,  apparently  confine  the  project  to  the 
removal  of  the  rocks  and  obstructions  from  the  canyon  above  Jennin^^s. 

To  make  a  survey  of  this  canyon  and  prepare  plans  and  estimates 
for  its  improvement  will  cost,  it  is  estimated,  $500. 

The  accompanying  letter  from  Mr.  David  G.  Browne,  collector  of  cus- 
toms, shows  the  business  on  the  river  crossing  the  boundary  line  and 
coming  within  his  official  knowledge. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineern, 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  d.  6'.  A. 

(Through  Col.  G.  H.  Mendell,  Division  Engineer.) 

LFint  mdorsemeut.] 

U.  S.  Engineer  Office, 
tSan  Francisco,  CaL,  August  15, 1895. 
Respectfully  forwarded. 

For  reasons  herein  stated  the  Kootenai  Kiver  is  regarded  as  worthy 
of  improvement  to  the  extent  recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


letter  of  the  collector  oit  customs,  fort  benton,  mont. 

Office  of  the  Collector  of  Customs, 

rm't  of  Fort  Benton ,  Mont.,  JtineS,  1895. 

Dear  8ir:  I  have  the  honor  to  acknowledge  receipt  of  your  favor  of  4th  instant, 
requesting  information  as  to  the  values  of  exports  and  imports  crossing  the  line 
and  the  duties  levied  and  collected  for  as  lon^j;  a  period  as  practicable  on  the  Koo- 
tenai Kiver  from  Jennings  to  British  Columbian  points. 

I  beg  to  inform  you  that  the  records  of  this  office  show  the  value  of  exports  from 
May  1, 1893,  to  May  31, 1895,  $18,225,  and  the  value  of  imports  for  the  same  period $2 17. 

Amount  of  duty  collected  during  said  period  was  $25.92. 

In  this  connection  I  desire  to  state  that  the  records  of  this  office  show  that  May, 
1893,  was  the  date  of  record  of  tirst  steamboat  on  the  upper  Koot«nai  River. 

The  business  for  the  present  season  promises  to  be  quite  heavy,  and  two  steamers 
are  now  plying  between  Jennings,  Mont.,  and  Fort  Steele,  British  Columbia. 
Very  respectlully, 

David  G.  Browne,  Collector. 

Capt.  Thomas  W.  Symons, 

Corps  of  Engineers, 


T  T  32. 

SURVEY  AT  PORT   ORFORD,  OREGON. 
[Printed  in  House  Ex.  Doc.  No.  313,  Fifty-third  CongresH.  third  aesaiou.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  (7.,  February  13,  1895. 

Sir:  Section  12  of  the  river  and  harbor  act  of  August  17,  1894,  pro 
vides  for  a  survey  at  Port  Orford,  Oreg. — 

with  a  view  to  improving  the  same  for  shippiug  purposes  and  as  a  harbor  of  refuge, 
commeucing  at  Graveyard  Point,  and  by  jetty,  sea  wall,  or  other  proper  construction 
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extending  southerly  or  southeasterly  into  the  ooean  three  hundred  or  more  feet,  if 
necessary,  and  suitable  for  vessels  of  middle  draft;  and,  secondly,  if  neceasary,  bj 
another  jetty,  sea  wall,  or  other  constructive  work  extending  from  the  next  higL 
point  or  headland  southwesterly  four  hundred  or  more  feet,  so  as  to  accommodate 
vessels  of  maximum  draft. 

The  survey  thus  provided  for  was  assigned  to  the  charge  of  Capt 
Thomas  W.  Symons,  Gorps  of  Engineers,  and  1  now  have  the  honor  to 
submit  the  accompanying  copy  of  his  report  of  January  30,  1895,  with 
three  drawings*  of  the  results. 

Captain  Bymons  states  that^ — 

An  inspection  of  the  maps  shows  that  Port  Orford  is  wide  open  to  the  sea  to  the 
southward,  the  direction  from  which  come  the  worst  storms,  and  that  the  coustroc- 
tions,  as  located  [at  Graveyard  Point  and  Nellys  Point],  are  nearly  head  on  to  tbs 
sea  and  do  not  provide  any  inclosed  anchbrago  area.  This  heiug  the  case,  it  ia  cer- 
tain  that  they  oo  not  and  can  not  be  considered  as  providing  in  the  remotest  degree 
a  ''harbor  of  refuge/*  Therefore  this  view  of  the  proposed  improvementa  must  be 
entirely  cast  aside,  and  they  must  be  considered  solely  iu  relation  to  their  use  fof 
''shipping  purposes,^'  as  mentioned  in  the  law. 

He  submits,  therefore,  estimates  for  the  construction  of  wharves  for 
commercial  shipping  purposes  as  follows,  the  greater  cost  providing  a 
larger  enrockment:  Oraveyard  Point  Wharf,  1168,366  and  $203,366; 
Nellys  Point  Wharf,  $195,888  and  $308,388. 

This  makes  the  total  estimated  cost  of  the  two  wharves,  if  built  with 
the  smaller  enrockment,  $364,254,  and  if  built  with  the  larger  enrock- 
ment, $511,754. 

Captain  Symons  further  states  that — 

If  the  Nellvs  Point  Wharf  be  built  without  the  Graveyard  Point  Wliarf  it  will 
cost,  in  addition  to  the  above,  $62,000  for  railroad  to  quarry,  locomotives,  cars,  quarry 
outfit,  and  wharf  derrick.  This  would  make  the  Nellys  Point  Wharf  cost,  with  the 
small  enrockment,  $257,888,  and  with  the  large  enrockment,  $370,388. 

Attention  is  invited  to  the  accompanying  indorsement  of  February 
5, 1895,  by  Col.  G.  H.  Mendell,  Corps  of  Engineers,  division  engineer 
Pacific  Division,  in  which  he  states  that— 

It  is  not  plain  that  the  harbor  would  be  improved  to  any  great  extent,  if  at  all,  by 
one  or  both  of  the  piers  extended  from  the  promontories  Graveyard  and  Nelly,  neither 
of  which  is  in  topography  well  suited  for  commercial  operations. 

Very  respectfully,  your  obedient  servant,  . 

Thos.  Lincoln  Oasby, 
Brig.  Oen.j  Chief  of  Ungineers. 
Hon.  Dani£L  S.  Lamont, 

Secretary  of  War, 


report  of  capt.  t.  w.  symons,  corps  of  engineebs. 

United  States  Engineer  Office, 

Portland^  Oreg.y  January  30^  1895. 

Oeneral:  I  have  the  honor  to  submit  the  following  report  with 
estimates  of  cost  of  improvement  called  for  by  your  letter  of  August 
30, 1894,  for— 

Port  Orford,  Orej;.,  with  a  view  to  improving  the  same  for  shipping  purposes  and 
as  a  harhor  of  refu^j^e,  commencing  at  Graveyard  Point  and  by  jetty,  sea  wall,  or 
other  proper  constraction  extending  southerly  or  southeasterly  into  the  ocean  three 


*  Omitted.    Printed  iu  House  Ex.  Doc.  No.  313,  Fifty -third  Congress,  third  session. 
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hundred  or  more  feet,  if  neceBBury,  and  saitable  for  vesBels  of  middle  draft;  and, 
secondly,  if  necessary,  by  another  je^ty,  sea  wall,  or  other  constructive  work  extend- 
ing from  the  next  high  point  or  headland  southwesterly  four  hundred  or  more  feet, 
BO  as  to  accommodate  vessels  of  maximum  draft. 

Port  Orford  is  aii  open  roadstead  and  village  on  the  coast  of  Oregon^ 
51}  miles  north  of  the  California  and  Oregon  bonndary  line.  A  map 
of  the  coast  in  its  vicinity  is  submitted,  in  order  that  a  correct  under- 
standing of  its  general  situation  may  be  attained* 

Upon  a  larger  scale  is  a  map  of  the  village  and  roadstead  of  Port 
Orford,  upon  which  are  laid  down  the  constructions  mentioned  in  the 
law  as  the  law  is  interpreted  by  me. 

The  plan  of  improvement  as  laid  down  in  the  law  is  the  first  and  all 
that  is  known  of  its  inception  and  preparation  to  this  office. 

The  construction  from  Graveyard  Point  extends  300  feet  in  a  south- 
easterly direction  along  the  line  of  shallowest  water. 

The  construction  <^  from  the  next  high  point  or  headland  southwest- 
erly 400  or  more  feet,''  as  shown  upon  the  map,  is  believed  to  fulfill  the 
law,  and  is  in  accord  with  the  wishes  and  ideas  of  the  people  of  Port 
Orford  as  gathered  there.  This  point  is  designated  as  Nellys  Point  on 
the  map. 

In  regard  to  this  construction  from  Nellys  Point,  the  plan  of  the  work 
as  given  in  the  law  is  somewhat  uncertain,  as  the  word  ^^southwesterly" 
may  refer  either  to  the  *  next  high  point"  or  to  the  direction  of  the  con- 
struction. In  the  latter  case  it  would  be  indeterminate  which  point 
was  meant  by  the  '^next  high  point." 

The  constructions  as  laid  down  on  the  map  are  of  the  length  men- 
tioned in  the  law.  They  can  be  changed  in  direction,  over  wide  angles, 
without  modifying  to  any  great  extent  their  cost  or  usefulness. 

An  inspection  of  the  maps  shows  that  Port  Orford  is  wide  open  to 
the  sea  to  the  southward,  the  direction  from  which  come  the  worst 
storms,  and  that  the  constructions  as  located  are  nearly  head  on  to  the 
sea  and  do  not  provide  any  inclosed  anchorage  area.  This  being  the 
case  it  is'  certain  that  they  do  not  and  can  not  be  considered  as  provid- 
ing in  the  remotest  degree  a  "  harbor  of  refuge."  Therefore  this  view 
of  the  proposed  improvements  must  be  entirely  cast  aside,  and  they 
must  be  considered  solely  in  relation  to  their  use  for  ^^  shipping  pur- 
I)08es"  as  mentioned  in  the  law.   * 

These  constructions  for  <^  shipping  purposes"  are  therefore  construed 
to  be  piers  or  wharves,  and  the  estimate  herewith  is  for  their  construc- 
tion as  wharves  for  commercial  shipping  purposes. 

As  these  wharves  extend  out  to  sea,  and  are  exposed  to  the  swells 
and  storms,  it  will  be  essential  to  their  proper  usage  to  provide  head 
and  breast  mooring  buoys,  with  heavy  anchors,  to  facilitate  vessels 
hauling  away  from  the  wharves  in  heavy  weather,  or  other  emergency. 

As,  however,  they  are  not  provided  for  in  the  plan  given  in  the  law, 
they  are  not  estimated  for  herein. 

It  is  also  proper  to  add  that  the  wharves  can  be  used  with  regularity 
only  during  the  summer  season  and  when  northerly  weather  prevails. 
They  can  not  be  used  during  the  prevalence  of  heavy  southerly  winter 
weather.  For  the  same  reasons  the  wharves  must  be  built  during  the 
summer  months. 

The  only  way  that  a  harbor  of  refuge  can  be  constructed  at  Port 
Orford  is  by  building  a  breakwater  approximately  on  the  lines  laid 
down  by  the  engineers  and  Boards  of  Engineers,  who  have  had  the 
matter  under  consideration. 

The  breakwater  locations  as  adopted  by  various  engineers  and  Engi- 
neer Boards  are  shown  on  the  map  herewith. 
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i        Wharf  construction. — Upou  the  drawings  herewith  are  given  profiles 

,.'    along  the  line  of  the  Graveyard  Point  and  Nellys  Point  wliarves,  as 
J     estimated  for  herein. 

'  The  constructions  would  be  founded  mainly  on  rock.  Sand  com- 
I  mences  to  show  on  the  bottom  200  feet  from  Graveyard  Point  and  100 
J       feet  from  Nellys  Point,  but  as  far  as  it  could  be  ascertained  it  is  not 

of  great  depth. 
>  On  account  of  the  great  exposure  of  these  wharves  it  will  be  neces- 

I  sary  to  make  them  very  strong,  and  the  method  suggested  and  covered 
by  thiB  estimate  herein  is  to  make  them  of  a  framework  of  iron,  sur- 
mounted by  a  wooden  floor,  and  with  a  base  and  hearting  of  rubble- 
stone.  Both  wharves  are  planned  to  be  42  feet  wide  and  15  feet  above 
extreme  high  water,  which  is  taken  to  be  11  feet  above  extreme  low 
water.  This  height  is  rendered  necessary  by  the  exposure  of  the 
wharves  to  wave  action.    It  may  have  to  be  increased. 

The  wharves  are  designed  to  be  made  of  wrought-iron  tubular  piles, 
filled  with  concrete,  and  all  tied  together,  as  shown.  The  piles  are  12 
inches  inside  diameter  and  the  metal  three-fourths  of  an  inch  thick. 
They  are  arranged  in  bents,  three  piles  to  a  bent,  19J  feet  apart,  the 
middle  one  vertical  and  the  outside  ones  on  an  inclination  of  20  on  1. 
The  bents  are  spaced  15  feet  apart,  center  to  center. 

In  sand  foundation  the  piles  are  designed  to  liave  cast-iron  x>oints 
and  to  be  sunk  to  a  firm  foundation  by  a  water  jet.  Where  the  bottom 
is  rock  the  piles  will  be  fastened  thereto  by  heavy  iron  driftboJts. 

The  lengths  of  piles  to  be  aecurely  fastened  together  with  sleeves 
and  bolts.  Twenty  feet  below  the  tops  of  the  piles  are  horizontal  strut 
connections  to  each  pile,  the  longitudinal  outside  struts  to  be  9-inch 
lattice  beams,  all  others  to  be  O-inch  I-beams. 

End  connections  are  made  with  pins  and  bolts  tc  sleeves  encircling 
and  bolted  to  the  piles. 

The  tops  of  the  piles  are  to  have  iron  caps  fitting  over  the  outside  of 
the  pile  .and  fastened  with  bolts  through  the  pile,  having  a  projecting 
fiange  with  bolt  holes  for  the  girder  connections  and  sockets  for  the 
tie-rod  connections. 

Cross  tie-rods  2  inches  in  diameter,  with  turn-buckles,  are  fastened 
to  each  pile  above  and  below  the  strut  connections.  All  turn-buckles 
are  placed  above  low  wat(»r. 

In  ea<;h  bent  a  box  girder  of  two  I  beams  20  inches  high,  with  top  and 
bottom  steel  plates  three-fourths  of  an  inch  thick,  and  10  inches  wide, 
are  fastened  with  4  three- fourths-inch  bolts  to  the  cap  of  each  pile. 

On  top  of  these  girders  are  fastened  I-beams  12  inches  high,  5  feet 
apart,  made  continuous  by  fish-plates  and  bolts.  On  top  of  this  iron 
framework  comes  the  wooden  floor  syst-em,  consisting  of  12  by  12  inch 
beams  and  4-inch  planking. 

Enrockment — It  is  designed  to  secure  the  lower  portions  of  the  struc- 
tures against  the  action  of  the  seas  as  much  as  practicable  by  enrock- 
nients  of  rubble  brought  up  to  the  greatest  height  possible  compatiblej 
wMth  the  use  for  the  wharves  for  shipping  purposes. 

Such  rubble  mounds  would  act  to  a  slight  degree  as  a  submerge 
breakwater,  and  give  a  little  protection  in  particular  cases  to  a  shi] 
lying  at  the  wharves. 

If  it  is  designed  tiiat  both  sides  of  the  wharves  shall  be  availab) 
for  use  for  shipjnng  purposes  this  rubble  mound  must  be  so  limited  tin 
it  \\\\\  not  interfere  with  shij)s  lying  at  the  wharves.     In  this  case  t\ 
— xir4»tection  given  will  be  mainly  to  the  wharves  and  very  little  to 
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If,  however,  only  one  side  of  the  wharves  be  reserved  for  i$hipping 
purposes,  the  enrockment  can  be  brought  well  up  to  high  water  on  the 
other  side,  and  a  far  greater  degree  of  protection  given  to  ships  lying 
on  the  other  aides  of  the  wharves.  The  estimates  include  both  sizes  of 
enrockment. 

The  drawings  which  accompany  this  report  indicate  on  the  cross  sec- 
tions of  the  wharves  the  two  enrockments. 

Graveyard  Point  Wharf, — The  location  of  the  Graveyard  Point  Wharf 
is  determined  by  a  rocky  ridge  in  the  bottom,  commencing  100  feet  from 
the  point  and  extending  100  feet  in  length.  Along  this  the  bottom  is 
from  8  to  14  feet  below  low-water  surface,  while  on  each  side  of  the  ridge 
the  water  is  26  to  30  feet  deep. 

The  wharf,  if  built  to  a  length  of  300  feet,  will  have  its  outer  end  in 
36  feet  of  water,  and  there  will  be  over  20  feet  of  water  at  low  tide 
along  250  feet  of  its  length.  This  fulfills  the  condition  specified  in  the 
iaw  of  being  ^'suitable  for  vessels  of  middle  draft." 

In  estimating  the  cost  of  the  work  at  Port  Orford,  it  is  necessary  to 

^member  that  it  is  an  extremely  remote  and  isolated  spot,  and  devoid 

<>f  anything  in  the  way  of  tools  and  appliances  for  carrying  on  such 

'^ork.    Lumber  and  stone  and  some  labor  can  be  procured  in  the 

vicinity,  but  all  skilled  labor  and  other  supplies,  tools,  and  appliances 

'^^st  be  brought  from  some  point,  either  from  Portland  or  San  Fran- 

*^'^co,  with  which  communication  would  be  by  water  and  expensive, 

^'icl  more  or  less  uncertain. 

"Xhe  nearest  stone  which  is  believed  to  be  suitable  for  the  work  lies 
?'t  5^  distance  of  about  7^  miles  from  Port  Orford  near  Cape  Blanco.  It 
*^  ^  hard  sandstone. 

1o  reach  it  will  require  the  construction  of  a  railroad  (narrow  gauge) 
^  xniles  in  length. 

There  is  a  large  deposit  of  fine  granite  which  can  be  reached  from 
cirt  Orford  by  a  railroad  about  11  miles  long.  The  estimate  herein  is 
the  nearer  sandstone. 
To  avoid  injury  to  the  iron  piles  and  other  ironwork  of  the  wharf 
KX'eat  care  will  have  to  be  exercised  in  dumping  the  stone,  and  a  large 
l>je%rt  of  it  will  have  to  be  lowered  to  place  by  a  derrick.  This  will  mate- 
^x^Uy  increase  the  cost  of  the  enrockment  over  what  it  would  be  were 
^V^e  rock  dumped  freely. 

Estimaied  coat  of  Graveyard  Point  Wharf. 

^    miles  narrow-gango  railroad,  30  pound  rails $40, 000 

^  locomotives,  at  $4,000 8,000 

^O  stoue  cars,  at  $300 6,000 

Quarry  ontfit,  engine,  derrick,* drills,  blacksmith  tools,  quarters,  living  out- 
fit, etc 5,000 

Wharf  derrick  and  engine  for  handling  rock 3, 000 

230  tons  iron  piling,  at  $80 18,400 

12  tons  sleeves,  strut  and  tie  connections,  etc.,  at  $100 1, 200 

4  tons  cast-iron  caps  and  pile  points,  etc.,  at  $60 240 

180  tons  beams  and  girders,  at  $80 14, 400 

62  tons  wronght-iron  tie-rods,  etc.,  at  $100 6, 200 

4  tons  pins,  bolts,  etc.,  at  $100 400 

Iron  constrnction,  492  tons,  at  $30 14, 760 

90,000  feet,  B.  M.,  lumber,  at  $14  in  place 1, 260 

100  cubic  yards  concrete,  at  $10 1, 000 

10,400  cubic  yards  rock,  at  $2.50 26,000 

£Dgiiieering  and  superintendence,  5  per  rent 7, 200 

153,060 
Contingencies,  10  per  cent 15. 306 

Total I68,36fi 
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If  it  be  deemed  wise  to  use  the  larger  onrockment  this  will  increase 
amoant  of  stone  required  by  14,000  cubic  yards  and  the  cost  by  $35,U00, 
making  the  total  cost  $203,366. 

Nellys  Point  Wharf. — At  the  end  of  Nellys  Point  the  water  is  30  fed 
deep  and  it  rapidly  increases  to  50  feet  depth,  which  it  maintains  to  the 
end  of  the  proposed  construction,  400  feet  in  length. 

A  wharf  built  on  almost  any  line  radiating  from  the  end  of  Nellys 
Point  will  have  nearly  its  entire  length  in  water,  which  at  low  tide  is 
45  to  50  feet  in  depth.  This  certainly  is  sufficient  ^'to  accommodate 
vessels  of  maximum  draft,"  as  mentioned  in  the  law.  It  is  also  suffi- 
ciently deep  to  make  the  construction  and  maintenance  of  the  wharf 
difficult  and  expensive. 

Nellys  Point  is  very  high  and  abrupt;  at  the  water's  edge  the  bluff 
in  which  it  terminates  is  100  feet  high,  400  feet  back  it  is  200  feet  high, 
and  at  the  distance  of  1,000  feet  it  is  300  feet  high  above  the  water. 

The  only  way  that  a  wharf  built  out  from  this  point  can  be  reached 
for  purposes  of  construction,  except  by  constructing  an  elevator,  is  to 
work  down  to  near  the  water  level  at  Graveyard  Point,  and  then  to 
round  the  latter  point  and  go  around  by  the  head  of  the  cove  betweeo 
Graveyard  and  Nellys  points. 

Owing  to  the  high  bluffs  and  steep  and  rugged  character  of  the  shore 
line  the  construction  will  be  expensive.  The  estimate  herewith  givea 
for  the  Nellys  Point  Wharf  presupposes  that  it  is  built  after  the  Grave- 
yard Point  Wharf,  and  that  the  railroad,  locomotives,  cars,  and  plant  for 
quarrying  and  handling  the  stone  for  the  enrockment  are  on  haud. 

Estimated  cost  of  Xelhjs  Point  Wharf. 

Railroad  comiecting  Graveyard  and  Nellys  points $10, 000 

440  tons  iron  piling,  at  $80 35,30J 

30  tons  sleeves,  stmt,  and  tie  connections,  at  $100 *. %w^ 

10  tons  cast-iron  caps,  pile  points,  etc.,  at  $60 JJD 

250  tons  beams  and  girders,  at  $80 20,  OW 

75  tons  wrought-iron  tie-roils,  etc.,  at  $100 7,5W 

5  tons  pins,  bolts,  etc.,  at  $100 500 

Iron  constrnctiou,  810  tons,  at  $30 ^'S 

120,000  feet,  B.  M.,  lumber,  at  $14.... h^ 

180  cubic  yards  concrete,  at  $10 l.JJJ 

26,000  cubic  yards  rock,  at  $2.50 ^»000 

Engineering  and  superintendence,  5  per  cent 8,300 

Contingencies,  10  per  cent 17, 808 

Total ...:..  195,888 

• 

If  it  be  deemed  wise  to  use  the  larger  enrockment,  this  will  increase 
the  amount  of  stone  required  by  45,000  cubic  yards  and  the  cost  by 
Jl  12,500,  making  the  total  cost  $308,388. 

This  makes  the  total  estimated  cost  of  the  two  wharves,  if  built  witt 
the  smaller  enrockment,  $364,254,  and  if  built  with  the  larger  enrock- 
ment, $511,754. 

If  the  ITellys  Point  Wharf  be  built  without  the  Graveyard  Point 
Wharf,  it  will  cost,  in  addition  to  the  above,  $62,000  for  railroad  to 
quarry,  locomotives,  cars,  quarry  outfit,  and  whai*f  derrick. 

This  would  make  the  Nellys  Point  Wharf  cost,  with  the  small  enrock- 
ment, $257,888,  and  with  tbe  large  enrockment,  $370,388. 

Port  Orford  is  an  open  roadstead  on  the  Oregon  coast.  Here  the 
coast  line  takes  a  decided  turn  to  the  east,  giving  an  excellent  shelter 
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m  northerly  and  northwesterly  winds  and  weather.  It  is  fully  open 
the  south  and  southwest,  the  direction  from  which  come  the  most 
ere  storms. 

t  is  located  in  Curry  County,  Oreg.  This  county  had  a  populatioii  in 
0  of  1,500.  It  is  increased,  probably,  to  from  2,000  to  2,500.  There 
about  2,000  square  miles  in  the  county,  the  assessed  valuation  of 
ch  last  year  for  purposes  of  taxation  was  $772,423.  At  the  last 
ttion  there  were  cast  527  votes. 

he  village  of  Port  Orford  is  located  on  the  bluff,  overlooking  the 
II  water  to  the  south,  and  has  a  population  of  perhaps  200  souls. 
^  existing  buildings  of  the  village  are  shown  on  the  map  herewith, 
here  is  a  daily  stage  along  the  coast  connecting  Port  Orford  with 
world.  Tliere  is  a  regular  steamer  line  that  touches  here,  and  other 
imers  come  at  irregular  intervals. 

ndustries  of  Port  Orford. — The  following  list  shows  the  conmiercial 
ustries  of  the  place : 

1  daily  stage  line,  with  post  and  express  offioe. 

2  hotels. 

1  general  merchandise  store. 

1  feed  stable. 

1  drag  and  commission  store. 

1  newspaper. 

1  carpenter  nhop.  - 

1  blacksmith  and  wagon  shop. 

1  boot  and  shoe  shop. 

1  church. 

1  sicfaool. 

1  saloon. 

1  small  sawmill  with  a  capacity  of  10,000  feet,  B.  M.,  per  day. 

n  the  vicinity  of  Port  Orford  there  is  a  large  body  of  fine  timber 

i.    This  comprises  over  100  square  miles,  covered  with  fir  and  cedar, 

)racing,  it  is  said,  the  largest  body  of  white,  or  Port  Orford,  cedar 

the  Pacific  Coast. 

lack-sand  mining  is  carried  on  along  the  coast  in  the  vicinity  of 

t  Orford,  and  there  are  some  quartz  and  placer  mines  on  Sixes  River 

he  north  and  east. 

^ne  of  the  principal  industries  of  the  country  is  cattle  raising  and 

•y  farming;  there  is  said  to  be  about  120  tons  of  butter  annually 

luced  in  the  vicinity  of  Port  Orford. 

he  village  of  Denmark,  12  miles  north  of  Port  Orford,  consists  of  a 

3l,  a  blacksmith  shop,  and  a  cooper  shop. 

he  village  of  Daiiyville,  15  miles  north,  has  a  general  merchandise 

e,  a  harness  shop,  two  hotels,  one  stable,  a  sawmill,  a  cooper  shop, 

acksmith  shop,  and  three  creameries. 

0  the  south  of  Port  Orford,  the  village  of  Mussel  Creek  consists  of 

hotel,  and  the  village  of  Euchre  Creek  has  a  general  merchandise 

e,  a  hotel  and  feed  stable,  a  sawmill,  and  a  wharf  and  tan-bark 

ot. 

COMMERCIAL  STATISTICS. 
IMPORTS. 

[General  roerchandise.] 

Tods. 

380 

260 

280 

517 
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EXPORTS  (1804^. 

Tatae.        | 

Butter,  82  tons/at  $440 $36,(»0 

Wool,  67  tons,  ai  $160 10,73D 

Merchandise,  70  tons,  at  $50 3,500 

Bacon  and  lard,  6  tons,  at  $240 .* 1,440 

Eggs,  27  tons 680 

Hides,  49  tons,  at  $40 1,980 

Cbittini  bark,  3  tons,  at  $100 300 

Machinery,  105  tons,  at  $10 1,050 

Cedar  lumber,  300  M,  at  $30 9,000 

Total , 64,730 

During  1894  there  were  45  arrivals  and  <lepartnres  at  Port  Orford  of  steamers. 
The  statistics  at  luy  disposal  do  not  show  that  the  port  has  been  visited  by  any  sail- 
ing vessels  for  a  number  of  years. 

Historical, — The  construction  of  a  sheltered  harbor  at  Port  Orford 
has  been  under  discussion  for  many  years. 

In  1873,  Maj.  H.  M.  Robert,  Corps  of  Engineers,  made  a  project  for 
constructing  a  harbor  at  Port  Orford  by  building  a  breakwater  1,500 
yards  long,  at  an  estimated  cost  of  about  $9,000,000.  His  location  ii 
shown  on  the  accompanying  tracing. 

In  1877  the  Board  of  Engineers  for  the  Pacific  Coast  (Lieutenant- 
Colonels  Alexander,  Williamson,  and  Stewart  and  Major  Mendell) 
made  a  second  plan  and  location  for  a  breakwater  for  a  harbor  at  Port 
Orford.  Their  location  is  sliown  on  the  tracing.  The  estimated  cost  of 
their  project  was  $10,507,343. 

In  1878  Maj.  J.  M.  Wilson,  Corps  of  Engineers,  made  a  third  plan 
and  estimate  for  a  harbor  at  Port  Orford.  His  location  is  shown  on 
the  tracing.  His  estimate  for  a  breakwater  5,000  fefet  long  wa« 
$9,405,000. 

In  1880  a  fourth  plan  and  estimate  was  made  by  a  Board  of  Engineers, 
consisting  of  Lieutenant-Colonels  Stewart,  Williamson,  and  Mendell 
and  Major  Gillespie.  Their  plan  contemplated  a  breakwater  1,320  yards 
long  in  the  location  shown.    This  was  estimated  to  cost  $8,954,055. 

In  1890  another  Board  of  Engineers,  consisting  of  Colonel  Mendell, 
Major  Handbury,  and  Captain  Symons,  was  appointed  to  carry  out  the 
])iovision  contained  in  the  river  and  harbor  bill  of  September  19,1890, 
which  required  the  Board  to — 

reexamine  the  harbor  at  Port  Orford,  in  the  State  of  Oregon,  with  a  view  of  mini- 
mizing the  project  and  estimate  of  the  proposed  imi)rovemeut  for  a  harbor  of  refag^ 
at  that  point  to  such  proportions  as  will  largely  reduce  the  original  estimate  of  such 
improvement  heretofore  made  under  the  direction  of  the  Secretary  of  War  in  por- 
siiance  of  the  previous  action  of  Congress. 

The  Board  adopted  the  location  and  length  of  the  breakwater  pro- 
posed by  the  Board  of  1880,  but  reestiniated  the  cost  at  $7,821,9(K1. 
The  Board  further  stated — 

that  neither  as  regards  location,  direction,  or  length  can  the  breakwater  adopted  by 
the  Hoard  of  Engineers  in  1880  be  changed  so  as  to  reduce  the  cost  and  still  have  it 
]ierforni  the  functions  which  it  was  designed  to  fulfill,  namely,  of  making  a  harbor 
of  refuge  at  Port  Orford. 

The  area  protected  by  the  designed  breakwater,  224  to  316  acres  outside  of  the 
3-fathom  curve,  is  the  very  least  which  the  Board  can  recommend. 

It  is  thus  seen  that  this  matter  of  constructing  a  harbor  at  Port 
Orford  has  been  twice  reported  upon  by  individual  officers  of  the  Corps 
of  Engineers  and  three  times  by  Boards  of  Engineer  Officers,  the  last 
time  under  specific  instructions  to  minimize  the  project,  etc. 

The  work  of  making  the  survey  at  Port  Orford  and  collecting  infor- 
nvAtiow  bearing  upon  the  plan  of  the  work,  etc.,  was  intrusted  to 
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ustant  Engineer  Jos.  G.  Kelley,  a  portion  of  whose  report  is  here- 
h. 

Very  refii)ectftilly,  your  obedient  servant, 

Thomas  W.  Symons, 
CapfaUh  Corpft  of  Engineers, 
ixig.  Gen.  Tho3ias  L.  Casey', 

Chief  of  Engineers^  U,  S,  A. 

Throngh  Col.  (t.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
eific  Division.) 

[  First  indorsement.  ] 

U.  S.  Engineer  Office, 
San  Fraud Hco^  CaL,  February  5,  189/), 

iespectfully  forwarded  to  the  Chief  of  Engineers. 

^he  argainent  of  this  report  is  that  since  the  proposed  construction 

^  not  create  a  harbor  of  refuge  the  law  must  mean  that  the  structure 

til  improve  the  harbor  for  shipping  purposes  by  allording  a  pier  at 

ich  vessels  may  lie  to  receive  or  discharge  cargo,  which  can  be  done 

y  during  the  prevalence  of  northerly  weather.    The  map  shows  a 

r  landing  already  existing,  which  is  probably  suflBcient  accommoda- 

I  for  the  six  or  seven  hundred  tons  of  exports  and  the  much  smaller 

nage  of  imports  shipped  to  and  from  this  port  in  1894. 

b  is  not  plain  that  the  harbor  would  be  improved  to  any  great  extent, 

t  all,  by  one  or  both  of  the  piers  extended  from  the  promontories 

bveyard  and  Nelly,  neither  of  which  is,  in  topography,  well  suited 

commercial  ox)erations. 

'erhaps  the  intention  of  the  law  is  that  shipping  facilities  are  to  be 

>roved  by  giving  protection  in  southerly  weather  to  an  anchorage  to 

existing  wharf,  and  to  a  few  other  adjacent  ^vharves  likely  to  be 
it  if  the  shipping  period  were  made  to  cover  the  w  hole  instead  of 
t'  the  year,  as  at  present,  or,  otherwise  stated,  that  the  structure  is  to 
a  breakwater  instead  of  a  pier.  The  pier  or  breakwater  proposed 
:he  law  to  extend  from  either  of  the  points,  Kelly  or  Graveyard, 
iredly  would  not  make  what  it  would  be  reasonable  to  designate  as 
^bor  of  refuge,  for  no  sailor  would  think  of  seeking  a  refuge  here 
fc  storm  5  yet  a  breakwater  of  the  length  stated  would  shelter  a  small 
%  under  its  lee,  and  it  is  possible  to  regard  it  as  a  part  of  a  larger 
*k  to  be  built  in  future  years,  which  may  cover  an  area  of  anchor- 

of  some  acres,  where  vessels  could  lie  with  safety  during  southerly 
Bs.  A  length  of  300  feet  extended  from  Graveyard  Point  would  do 
lething  in  giving  cover  to  the  existing  wharf,  while  a  length  of  1,500 
2,000  feet,  suitably  projected,  could  be  made  to  shut  oft'  the  waves 
far  round  as  Fort  Point  or  farther,  and  give  safe  anchorage  in  good 
ber  of  probably  50  and  100  acres  respectively, 
^he  port  thus  created  could  hardly  be  called  a  harbor  of  refuge,  for 

reason  above  given;  but  it  would  serve  to  accommodate  the  coni- 
rce  of  a  half  dozen  wharves,  more  or  less,  throughout  the  year,  witli 
a  qualification,  that  while  vessels  under  the  lee  of  the  work  would 
safe  in  all  weather  it  would  be  dangerous  for  vessels  to  attempt  to 
er  during  southerly  gales. 

t  appears  to  me  that  if  the  latter  interpretation  be  correct,  the 
ort  ought  to  take  in  the  future,  and  should  determine  the  line  of  the 
•k  so  that  a  future  would  be  possible.  Awaiting  the  construction 
t  is  to  be  put  ui>on  the  language  of  the  law,  recommendation  is 
^rved. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers^  Divi%\on  Et\(jincev. 
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EXTRACT  ^ROM   REPORT  OF  MR.   JOS,    G.    KKLLEY,    ASSISTANT  RNGINEKR. 

ITxTTED  States  Enoinker  Offick, 

Portland f  Oreg.j  December  19, 1894. 

Captain:  I  have  the  honor  to  submit  the  folIowiDg  report  on  the  survey  of  Port 
Orfurd,  Oreg.,  complying  with  your  letter  of  instructions  dated  October  15, 1891. 

Soundings  were  taken  on  radiating  lines  from  the  outer  part  of  three  high  poiots, 
known  as  Fort  Poiut,  Graveyard  Point,  and  Nellys  Point,  for  a  distance  of  l,inr 
feet,  at  spaces  of  50  feet;  also  two  lines  in  the  harbor. 

The  soundings  were  carefully  measured  in  pleasant  weather,  and  reduced  to  id 
average  lower  low  water  of  each  twenty  four  hours,  agreeing  with  several  bighiod 
low  water  heights  given  in  the  tide  tables  for  this  place. 

The  pivot  poiuts  for  the  sounding  lines  were  established  by  triangnlatioD  froift 
base  on  the  center  line  of  Fifth  street  of  Port  Orford,  thus  connecting  with  iht 
survey  of  the  town. 

Several  lines  of  soundings  were  made  to  conform  as  nearly  as  possible  to  the  orig- 
inal lines,  there  being  two  lines  from  Graveyard  Point,  two  lines  from  Nellj-s  Poiot, 
one  line  in  the  harbor  from  Battle  Rock,  and  one,  an  extension  of  a  line,  from  Gnu- 
yard  Point  beyond  the  1,100  feet. 

These  liues  of  comparison  indicate  a  greater  depth  of  water  outward  from  Gme- 
yard  Point  and  Nellys  Point,  while  close  in  shore  at  Fort  Point  and  the  diflferent  cotm 
the  water  seems  shallower. 

The  difierence  in  depths  of  water  in  the  harbor,  and  outward  from  Graveyard  Point 
and  Nellys  Point,  from  the  original  survey  vary  from  1  to  6  feet. 

Rocky  bottom  extends  out  from  Fort  Point  200  feet,  from  Graveyard  Point 200feet, 
and  from  Nellys  Point  100  feet. 

Outside  of  these  distances  all  soundin|^  show  a  sand  bottom  so  compacted  sod  of  • 
such  a  nature  that  it  is  impossible  to  sink  sounding  rods  (churning  or  dririsgby 
hand^  deeper  than  18  inches. 

This  sand  bottom  is  a  splendid  holding  ground  for  anchors,  it  being  stated  byold 
residents  that  vessels  never  dra^  an  anchor  in  this  part,  however  rough  the  sea. 

The  shore  line  from  Fort  Point  west  to  the  straight  line  of  the  ocean  isnry 
rugged,  the  sharp  points  being  steep  and  in  places  precipitous,  extending  to  heights 
of  about  50  feet  at  Fort  Point,  200  feet  at  Graveyard  Point,  250  feet  at  Nellys  Pon^* 
and  over 300  feet  at  the  outer  points  called  *'The  Heads." 

The  water  line  is  so  steep  there  is  not  much  beach  exposed  at  low  water,  extending 
from  nothing  at  the  points  to  50  and  100  feet  wide  in  the  coves. 

Flowing  springs  of  fresh  water  are  found  in  the  coves  above  the  high-water  mtf^- 

The  shore  line  is  so  high,  and  in  many  places  covered  with  timber,  that  iteutiK'ly 
shelters  the  harbor  from  the  northwest  winds,  making  the  same  a  good  roadstead  for 
the  summer  months. 

The  prevailing  storms  in  winter  come  ttom  the  southwest  and  due  south,  calhd 
here  a  '' southeaster.'' 

During  several  of  these  storms  Arom  both  quarters  while  here  I  observed  tbatahigii 
sea  and  neav^y  swells,  forming  breakers,  occurred  during  a  southwester. 

At  the  beginning  of  a  southeaster  a  small  sea  runs  m  lines  parallel  to  the  sbora, 
showing  white  caps,  but  little  surfer  combers. 

The  crest  of  the  waves  in  a  heavy  sea  at  the  outer  point  of  the  heads  oonfonotD 
the  main  line  of  the  coast,  and  gradually  approach  the  inner  shore,  which  it  in  ii*^ 
becomes  parallel  to. 

The  crest  of  the  waves  form  a  line  at  Nellvs  Point  south  16^  30*  east,  at  Gravey«d 
Point  south  20°  east,  and  at  Fort  Point  south  46  -  40'  east. 

North  of  Port  Orford  stretches  a  great  plateau  to  the  Coquillo  River,  being  i^ 
50  to  100  feet  in  elevation  above  sea  level,  4  to  5  miles  wide,  and*eovered  mostly  vit^^ 
burnt  timber,  with  patches  of  green  fir  and  cedar. 

North  of  "The  Heads"  is  Lake  Orford,  having  an  area  of  over  300  acres  of  fr«l» 
wat«r  30  feet  in  depth. 

About  4  miles  north  is  the  mouth  of  Elk  River,  flowing  northwesterly  to  the  octii; 
6^  miles  is  Cape  Blanco  light;  7^  miles  is  the  mouth  of  Sixes  River,  flowing  westerly 
to  the  ocean;  12^  miles  is  the  mouth  of  Floras  Creek,  flowing  southwesterly  iot) 
Floras  Lake  and  then  into  the  ocean. 

All  of  these  streams  head  iu  the  mountains  from  18  to  25  miles  distant  fromtlbe 
ocean,  and  are  the  tributaries  to  over  100  sections  of  the  finest  timber  lands  of  fir  adii 
cedar,  embracing  the  largest  body  of  Port  Orford  cedar  on  the  Pacific  Coast. 

At  the  head  waters  of  those  streams  are  found  large  deposits  of  coal,  chrome,  aad 
conper,  while  on  Sixes  River  and  its  tributaries  are  good  placer  and  quartz  mines  of 
gold. 

The  bottom  lands  are  narrow  iu  the  hills,  widening  out  through  the  plateau  an! 
along  the  coast. 
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raising  and  dairy  farming  is  the  principal  parsait,  there  being  made  at  the 
me  about  200  pounds  of  butter  annually  for  each  cow,  and  1,200  cows  giv- 

Tbis  industry  is  in  a  prosperous,  growing  condition, 
f  PortOrford  to  Rogue  River  the  country  is  very  hilly,  having  small  streams 
ito  the  ocean,  with  patches  of  rich  bottom  land  adjacent  and  open  grazing 
;he  hills. 

pes  of  the  hills  are  covered  with  patches  of  tir  and  live  oak  timber,  the  bark 
18  used  for  tanning  purposes.  This  live  oak  belt  is  about  15  miles  long  and 
tde,  two-thirds  of  the  growth  being  live  oak. 

ndred  cords  of  bark  has  been  cut  from  1  acre  of  land ;  the  average  being 
sords. 

rket  price  of  bark  this  year  is  $9.50  per  cord ;  freight,  $4.50  per  pord,  and 
tting  $1.25  per  cord.  Several  vessel  loads  have  been  shipped  from  Euchre 
B  year. 

g  materials  of  rock,  sand,  gravel,  and  lumber,  in  the  immediate  vicinity  of 
rd  are  very  scattering. 

mation  on  the  coast  is  a  mixture  of  sandstone,  serpentine,  and  conglomerate 
ill  conceivable  shapes.    This  rock  is  a  soft,  blue  graystone,  suitable  for 
dingBy  but  too  soft  lor  structures  exposed  to  the  action  of  the  sea. 
er  rock  along  the  coast  is  hard  and  soft;  in  places  very  shelly  and  brittle, 
pieces  on  working  and  exposure. 

silica  sandstone  is  found  in  a  large  body  od  the  uortn  slope  of  Cape  Blanco, 
^ixes  River,  on  land  of  Patrick  Hughes,  suitable  for  building  construction, 
beapest  to  get  at  for  a  medium-sized  structure  at  Port  Orford. 
dges  are  nearly  uncovered  and  will  require  very  little  stripping  to  open  a 
I  a  large  scale. 

the  rock  formation  is  in  large  deposits  of  conglomerate  porphyry,  schist, 
te,  with  seams  of  quartz  and  coal. 

»nite  is  the  only  rock  suitable  for  building  purposes,  and  extends  from  north 
ver  a  little  east  of  south  for  a  distance  of  over  9  miles  across  the  head 
Brush  Creek.  Several  creeks  flow  in  deep  canyons  through  this  formation, 
te  granite  is  over  three-quarters  of  a  mile  wide,  dips  at  an  angle  of  45<^ 
^e  sduth,  extending  to  an  elevation  of  over  300  feet  above  the  bed  of  the 
id  is  in  layers  of  difierent  thickness. 

or  is  light  ^ay,  the  composition  l>eing  feldspar,  quartz,  hornblende,  and 
,  bat  very  little  mica.    The  stone  is  very  tough  and  splits  well  with  the 

st  place  t-o  open  a  qiiarry  is  on  the  branches  of  Brush  Creek,  where  fairly 
is  of  solid  rock  are  exposed;  It  will  require  about  11  miles  of  railroad  over 
es  to  deliver  this  rock  at  Port  Orford,  which  can  be  built  at  an  expense  of 
,000  for  a  narrow-guage  road.  This  granite  belt  is  on  uusurveyed  Gov- 
land. 

Lor  gravel  deposits  suitable  for  concrete  can  be  found  south  of  Port  Orford. 
leposits  of  sand  and  pea  gravel  are  found  along  the  coast  from  the  mouth 
>rford  north  to  Elk  River. 

9  gravel  is  often  covered  with  sand  along  the  lake  shores,  while  south  of 
r  for  a  distance  of  one-half  mile  is  a  large  layer  of  fine  gravel  about  250 
and  over  6  feet  deep.    Adjacent  to  this  gravel  is  a  large  body  of  coarse 
he  shore  of  Elk  River. 

»f  Port  Orford  about  5  miles,  and  extending  nearly  to  Sixes  River,  is  a  belt 
400  acres  of  fine  saw  and  pile  timber,  which  is  about  1  mile  long  and  two- 
a  raiie  wide.  This  timber  is  along  the  line  of  a  railroad  going  from  Port 
the  sandstone  quarry  south  of  Sixes  River.  The  timber  is  on  land  of  Pat- 
hes,  J.  S.  Hughes,  and  estate  of  A.  Crawford  &  Co. 

r  medium-sized  structure  at  Port  Oxford  material  should  be  taken  from  this 
eqniring  about  7^  miles  of  railroad  with  switches,  ueiing  about  3  miles  of 
,  having  line  graded  and  ties  laid  for  the  rails, 
ige  of  Uie  tramway  and  all  rights  of  way  will  be  granted, 
ad  timber  can  be  had  at  a  low  figure.  Sand  and  gravel  can  be  had  free  of 
obtain  large  quantities  of  sand  or  gravel  will  require  an  additional  switch 
track  about  1  mile  long. 

mounts  of  sand  and  gravel  can  be  hauled  by  team  to  the  railroad  and  then 
>  Port  Orford. 
ry  respectfully,  your  obedient  servant, 

Jos.  G.  Kellkv,  d99i8tant  Engineer, 
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SURVEY  OF  COOS  RIVER,  OREGON. 

[Printwl  in  Huuoe  E«.  Doc.  No. 237.  Fifty  thJnl  Coogress.  third  session.] 

OFFICE  OF  THE  CHIEF  OF  EnGINBSBS, 

United  States  Abmt, 
Washingtonj  D.  (7.,  January  19 ^  1895. 

8ir:»To  comply  with  the  requirements  of  the  river  and  harbor  act  of 
August  17, 1894,  a  survey  of  Coos  River,  Oregon,  was  made  by  Capt. 
T.  W.  Symous,  Corps  of  Engineers,  and  I  have  now  the  honor  to  submit 
the  accompanying  copy  of  his  report,  dated  January  !•  1895,  with  map,* 
upon  the  subject. 

The  plan  of  improvement  proposed  by  Captain  Symons  provides  for 

removing  all  snags  which  are  troublesome  or  liable  to  soon  become  so, 

and  to  clear  the  bowlders  from  a  selected  channel  way  through  the 

shoals  50  feet  in  width.    The  total  estimated  cost  of  the  work  is  $5,000. 

Yery  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineert, 

Hon.  D.  S.  Lamont, 

Secretary  of  War, 


REPORT   OF  capt.   T.   W.   SYMONS,  CORPS  OF  ENGINEEBS. 

United  States  Engineer  Office, 

Portland^  Oreg.j  January  J,  1895. 

General  :  In  compliance  with  instructions  contained  in  your  letter 
of  September  1, 1894, 1  have  the  honor  to  report  as  follows  upon  the 
survey  of  Coos  River,  Oregon : 

Coos  River  is  the  principal  tributary  of  Coos  Bay,  and  empties  into 
the  bay  at  its  head,  opposite  the  town  of  Marshfield.  At  5^  miles  from 
its  mouth  it  divides  into  two  branches,  known  as  the  North  and  Soath 
forks..  The  river  has  a  small  drainage  area  on  the  western  slope  of 
the  Coast  Range  of  mountains,  and  flows  through  a  narrow  but  fertile 
valley.    The  tidal  influence  extends  for  about  8|  miles  up  each  fork. 

The  river  is  the  principal  and  almost  only  highway  of  commerce  in 
the  country  in  its  vicinity  and  has  great  value  to  the  people  liviag 
along  its  banks.  The  map  which  is  herewith  shows  the  general  plan 
of  the  river.  Upon  the  forks  the  head  of  navigation  is  shown.  Frmi 
the  head  of  navigation  on  each  fork  down  to  the  bay  a  survey  of  die 
river  was  made  by  Mr.  J.  S.  Polhemus  and  Mr.  Morton  L.  Tower,  the 
results  of  which  were  platted  on  a  large  sheet,  which  is  on  file  in  this 
oflice,  and  from  which  the  map  sent  has  been  compiled. 

There  is  an  average  tide  of  about  5  feet  in  the  portion  of  the  river 
between  the  bay  and  head  of  navigation,  which  gives  ample  water  for 
purposes  of  navigation. 

The  obstructions  to  navigation  were  found  to  consist  of  snags  a&d 
bowlders.  In  making  the  survey  every  snag  observed  was  located 
and  it  was  found  that  there  were  800  of  them.  This  number  of  soags 
necessarily  varies,  some  being  washed  away  and  others  being  bronghtin. 


"Omitted.    Printed  iii  I  louse  Kx.  Doc.  No.  237,  Fifty-third  Cougress,  third  aeasion. 
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There  were  foand  to  be  five  bowlder  shoals,  the  bowlders  having 
been  brought  down  by  slides  in  the  steep  tributary  creek  ravines. 

The  plan  of  improvement  proposed  consists  in  removing  all  snags 
ii^bich  are  troublesome  or  liable  to  soon  become  so  and  to  clear  the 
l>owlders  from  a  selected  channel  way  through  the  shoals  50  feet  in 
lividth.  For  doing  this  work  it  is  proposed  to  borrow  from  the  plant 
used  in  the  improvement  of  the  entrance  to  Coos  Bay  such  as  can  be 
used  to  advantage  in  the  work  of  snagging  or  bowlder  removal  at 
such  times  as  it  can  be  spared.  It  may  also  be  found  advantageous  to 
use  the  dredge  to  be  built  for  improving  the  upper  harbor  of  Coos  Bay. 
In  making  the  estimate  of  cost,  therefore,  no  provision  is  made  for  the 
purchase  of  new  plant.  It  simply  covers  the  adapting  of  plant  on 
baud  or  which  will  be  on  hand  to  the  end  in  view  and  the  actual 
expense  of  doing  the  work. 

Estimate. 

Fitting  up  the  snagging  ontfit  by  borrowing  bcowb,  hoisting  engine,  diving 
apparatus,  and  some  tools  from  the  work  of  improving  entrance  to  Coos  Bay 
and  Harbor,  Oregon $600 

Removal  and  disposal  of  a  total  of  800  snags  from  both  forks  and  main  river^ 

at  $3  each 2,400 

Clearing  of  a  passageway  50  feet  wide  and  3  feet  deep  at  mean  lower  low  tide 

through  5  bowlder  shoals,  at  $100  each 500 

engineering,  office  expenses,  contingencies,  return  and  repair  of  i)lant  used,  etc.  1, 500 

Total 5,000 

The  report  of  Mr.  J.  S.  Polhemus,  assistant  engineer,  is  herewith. 
Very  resi>ectfully,  your  obedient  servant, 

Thomas  W.  Symons. 
Captain.  Carps  of  Engmeers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  iDtlorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  CaL,  January  <9,  1895. 

Respectfully  forwarded.    Rex3ommended. 

G.  H.  Mendell, 
CoUmelj  Corps  of  Engineers,  Division  Engineer, 


REPORT  OF  MR.  J.  S.  POLHEMUS,   ASSISTANT   ENU1NF4ER. 

Empire  City,  Oreg.,  October  27 ^  1894. 

Captain:  In  accordance  with  the  instructions  contained  in  your  letter  of  the  10th 
of  Septenaber  I  have  the  honor  to  submit  the  following  report  on  the  survey  of 
CooB  Kivor,  Oregon,  with  a  view  to  its  improvement  from  the  head  of  navigation  on 
both  branches  to  its  mouth. 

The  field  work  was  executed  during  the  first  two  weeks  of  this  October  by  Mor- 
ton L.  Tower  after  a  careful  examination  by  myself  to  decide  upon  the  necessary 
ground  to  cover  in  order  to  form  an  accurate  estimate  of  the  cost  of  improvement. 

A  stadia  snrvey  was  made  and  soundings  taken  on  the  following  shoals  aud 
obstructed  stretches  of  the  river,  viz : 

The  shoals  and  obstructed  channel  at  aud  for  a  distance  below  the  head  of  navi- 
gation on  both  forks  of  the  river,  Caroline  Bar,  on  the  North  Fork,  and  the  shoals 
at  Yoakama  and  Carpenters,  on  the  South  Fork.    This  work  has  been  platted  on  a 
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scale  of  200  feet  to  the  inch,  which  map*  acoompaDies  thia  report,  as  does  alio i 
township  map  inclndiug  the  whole  uavigable  part  of  the  river  on  a  smaller  tak. 

The  souudings  were  reduced  to  meau  lower  low  water  from  the  tidal  readiap 
taken  by  the  GoTerument  inspector,  Major  Tower,  at  the  quarry  during  the  sumy. 

It  was  not  deemed  necessary  to  survey  the  balance  of  the  river  channel,  althoviih 
it  was  carefully  observed  and  the  snags  counted  where  visible. 

The  conditiou  of  the  river *s  mouth  can  be  seen  by  reference  t-o  the  Coast  SorTey 
map  of  1892  (Coos  Ba.v.  No.  5984).  The  bed  of  the  river  to  the  head  of  navigation  is 
a  mixture  of  sand  and  mud. 

The  same  physical  and  commercial  conditions  of  the  river  prevail  as  mentioned  in 
my  report  to  you  of  an  examination  dated  October  8, 1892.  One  more  small  creamery 
has  been  started  on  the  South  Fork ;  otherwise  I  can  not  do  better  than  to  reiterate 
my  original  description,  as  follows: 

General  desfription.— The  North  and  South  forks,  which  unite  to  form  the  main 
Coos  River  about  6  miles  from  Marshfield,  are  fed  by  a  number  of  insignificant 
mountain  streams  which  take  their  rise  in  the  hills  along  the  eastern  border  of  Coos 
County. 

Coos  River  empties  into  Coos  Bay  nearly  opposite  the  town  of  Marshfield.  TIm 
tidal  influence  extends  up  both  forks  for  a  distance  of  about  8i  miles  from  the  jlm^ 
tion  to  the  hc^d  of  navigation  for  small  steamboats.  Beyond  the  forks  are  not 
navigable  for  small  boats  for  any  distance. 

The  range  of  tide  is  only  slightly  diminished  in  going  up  the  river  and  is  abootS 
feet. 

At  the  mouth  of  Coos  River  there  is  a  mud  bar  formed  by  the  deposit  of  ailt  bioagiit 
down  the  river  during  the  freshets,  on  which  the  ruling  depth  is  about  4  feet  at  mean 
low  water. 

The  river  from  its  mouth  to  the  forks,  about  5^  miles,  is  moderately  straight  and 
from  400  to  700  feet  in  width  and  navigable  at  anv  stage  of  the  tide  for  boats  drat- 
ing  6  to  7  feet.    This  stretch  has  but  few  snags  which  need  removal. 

The  South  Fork  is  navigable  for  light-draft  steamers  at  high  water  to  the  bead  of 
tide,  at  Mr.  McKnight's  place,  about  9  miles.  Along  the  upper  2  miles  the  ruM 
depth  at  low  tide  is  about  1  foot  and  snags  and  rocks  are  more  frequent.  Thififon 
is  from  100  to  200  feet  wide, 

The  North  Fork  is  navigable  the  same  way  about  8^  miles  to  Mr.  Laird's  place, 
where  a  broad-gauge  railroad  3  miles  long  brings  in  logs  for  the  California  Lamber 
Company.    It  is  about  the  same  width  as  the  South  Fork. 

The  water  in  the  river  is  generally  salt  for  several  miles  up  the  forks.  Freshets 
sometimes  occur,  when  the  river  rises  15  or  20  feet  and  overflows  its  banks. 

The  river  flows  in  a  valley  between  hills  from  300  to  800  feet  high  which  in  plaM 
slope  to  the  water  in  rocky  bluffs.  On  either  side  is  generally  a  strip  of  fertile  bot- 
tom, varying  in  width  from  a  couple  of  hundred  feet  to  half  a  mile,  and  is  nearly  all 
in  a  good  state  of  cultivation,  raising  hay,  oats,  potatoes,  and  fruit.  Several  hofr 
dred  cows  are  supported  along  the  stream. 

Myrtle  grows  on  the  bottoms  and  fir  on  the  hills,  especially  as  one  ascends  thi 
tributaries.    The  bed  of  the  stream  is  for  the  most  part  of  sandy  mud. 

There  are  no  towns  on  the  river,  but  the  country  is  well  settled  and  the  farmen 
are  prosperous. 

A  creamery  with  a  $7,000  plant  was  started  on  the  river  this  year  (1892)  and  oqd- 
sunies  about  9,000  pounds  of  milk  per  clay. 

Three  email  steamers  ply  on  the  river  Arom  Marshfield,  the  Coos  River,  drawing 
about  3i  feet;  the  Milton,  about  4  feet;  and  the  launch  Butcher  Boy,  They  cany 
passengers,  hny,  milk,  beef,  cheese,  produce,  apples,  etc.,  and  tow  logs  and  scows. 

Some  years  from  .5,000,000  to  15,000,000  feet  of  logs  come  out  of  Coos  River. 

The  Government  owns  a  stone  quarry  on  each  fork,  from  which  the  supply  of  stoM 
for  the  jetty  at  the  bar  is  obtained. 

Scheme  of  improvement.— The  head  of  navigation  of  any  kind  is  at  McKnight'splan 
on  the  South  Fork,  and  at  the. junction  of  the  East  and  West  forks  on  the  North  Fork. 

The  obstructions  to  navigation  consist  of  sunken  snags,  principally  of  fir,  myrtle, 
and  maple  of  various  sizes;  and  five  shoals  of  sandstone  bowlders  which  liave  beea 
carried  down  from  the  hillside  in  slides  in  the  small  and  steep  creek  ravines,  ae  shown 
on  the  map. 

With  the  removal  of  the  snags  and  ]»ortions  of  the  five  bowlder  shoals,  three  of 
which  are  on  the  South  Fork  and  two  on  the  North  Fork,  a  good  navigable  chanoet 
would  be  secured,  with  a  ruling  depth  of  not  less  than  1  foot  at  mean  lower  low  tide 
to  the  head  of  navigation  on  both  branches,  and  not  less  than  3  feet  at  the  same 
stage  of  tide  to  within  1}  miles  of  the  head  of  navigation  on  the  South  Fork,  and 
t-o  within  half  a  mile  of  the  head  of  navigation  on  the  North  Fork. 


'  Omitted. 
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Aff  the  ayeiage  range  of  tide  is  nearly  5  feet  this  gives  ample  depth  for  all  leeaire- 
mente  of  commerce  and  is  all  the  people  ask  for,  especially  as  very  saitahle  boats 
can  be  built  to  draw  not  over  2^  to  3  feet,  loaded,  and  none  of  those  now  plying  the 
paters  exceed  a  draft  of  4  feet. 

In  making  the  estimate  I  have  assumed  that  most  of  the  neoessary  plant  for  fit* 
tring  up  a  snag  puller,  for  the  removal  of  the  snags  and  bowlders,  can  be  borrowed  for 
six  or  eight  weeka  from  the  work  of  the  improvement  of  tho  entrance  to  Coos  Bay. 
or  from  the  dredging  work  at  Marshfield,  with  advantage  to  the  Government  and 
no  detriment  to  those  works.  Eight  weeks  in  the  summer  should  afford  ample  time 
%o  accomplish  the  work. 

Either  the  proposed  dredge  for  the  shoal  at  Marshfield  oonld  be  used,  or  one  of  our 
brush  scows  could  be  fitted  up  with  a  hoisting  engine  and  shear  le^^. 

We  possess  a  diving  apparatus  and  steam  pump  and  other  tools  that  could  be  used: 
Very  respectfully,  your  obedient  servant, 

J.  S.  PoLHSMVS,  A$ti»tant  Engineer, 
Capt.  T.  W.  Symons, 

Corp$  of  Sngineera,  U,  S,  A. 


TT34. 

SURVEY  OF  AL8EA  RIVEH,  OREGON. 
^Printed  In  Houm  Ex.  Doo.  No.  235,  Fifty-third  Congress,  third  aoMiOD.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washin^touy  D.  0.,  January  19, 1S9S. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  1, 1895,  with  map,*  by  Capt.  T.  W.  Symons,  Corps  of 
Engineers,  of  the  results  of  a  survey  of  Alsea  Biver,  Oregon,  made  to 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August 
17, 1894. 

The  project  submitted  by  Captain  Symons  proposes  the  improve- 
ment of  the  downstream  navigation  of  the  river  at  the  higher  stages 
from  the  forks  to  the  head  of  tide  by  the  removal  of  rocks  and  other 
obstructions,  at  an  estimated  cost  of  $3,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  0/  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg.^  January  1,  1895. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  the  Alsea  Biver,  Oregon,  and  to  submit  plans  for  its  improve- 
ment, with  estimates  of  cost. 

In  making  this  survey  and  preparing  plans  and  estimates  I  have 
l>een  guided  by  the  preliminary  report  of  October  10, 1892,  approved 
\yy  Col.  G.  H.  Mendell,  division  engineer,  under  date  of  October  17, 
1892,  as  regards  the  character  of  the  improvement  to  be  provided. 

For  a  general  description  of  the  Alsea  Eiver  and  valley  attention  is 
invited  to  the  report  of  this  preliminary  examination  published  in 
House  Ex.  Doc.  No.  53,  Fifty-second  Congress,  second  session. 


»  Omitted.    Printed  in  House  Ex.  Doc.  No.  235,  Fifty -third  CoTig;t«»^,t\i«^««»v»a.- 
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Accompanying  this  report  is  a  map  of  the  Alsea  Biver  from  the  forks 
to  the  sea. 

The  work  proposed  to  be  done  and  covered  by  the  estimate  herewith 
has  in  view  the  improvement  of  the  downstream  navigation  of  the  river 
at  the  higher  stages  from  the  forks  to  the  head  of  tide. 

The  survey  of  the  river  was  made  by  Mr.  Holland  W.  Baker,  assistant 
engineer,  whose  report  is  herewith. 

A  line  of  levels  was  run  from  the  forks  to  the  head  of  tide.  The  total 
distance  by  river  between  these  points  is  31  miles,  and  the  total  fall  is 
248.57  feet.    This  gives  an  average  fall  to  the  river  of  8  feet  per  mile. 

The  obstructions  to  the  proposed  navigation  met  with  are  described 
m  Mr.  Baker's  report,  and  consists  of  isolated  rocks,  about  75  in  num- 
ber, a  few  pieces  of  bed  rock,  and  three  small  wooaed  islands,  which 
collect  drift. 

The  total  amount  of  work  required  in  the  improvement  of  the  river  is 
small,  but  its  isolation  will  render  it  somewhat  expensive  to  accomplish. 
It  is  probable  that  when  the  actual  work  of  improvement  is  andertaken, 
if  so  it  be,  that  there  will  be  changes  in  the  location  of  the  rocks,  and 
others  may  have  been  brought  in. 

The  total  estimated  cost  of  doing  the  work  required  is  $3,000 

Mr.  Baker's  report  gives  in  detail  the  work  which  it  is  proposed  to  do. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain^  Corps  of  Engint^s, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 

(Through  Ool.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineeb  Office, 
San  FranciscOj  Cal.j  January  S^  1895, 

Bespectfully  forwarded.    Becommended. 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers^  Division  Engineer, 


BEPORT  OF  MR.   HOLLAND  W.    BAKER,  ASSISTANT  SNOINEKR. 

Portland,  Oreg.,  October  10,  1894, 

Captain:  In  accordance  with  yonr  instructions,  I  left  Portland  on  the  18th  ol 
September,  1894,  for  the  Alsea  River,  to  run  a  line  of  levels  f^om  the  upper  forks  of 
same  to  the  bead  of  tide,  and  examine  the  river  en  route  for  the  purpose  of  locating 
the  more  serious  obstacles  to  the  open-boat  navigation  in  voffne  thereon,  and  taking 
notes  sufficient  to  base  an  estimate  for  the  removal  of  sucn  obstructions  as  wen 
found  to  be  necessary. 

I  took  a  rodman  and  camp  outfit  with  me,  proceeded  to  Corvallis  by  rail,  and  from 
thence  across  the  summit  of  the  Coast  Range  into  the  upper  Alsea  Valley,  by  tht 
only  available  means,  viz,  private  conveyance. 

Here  a  boatman  conversant  with  the  river  was  secured,  an  open  boat  14|  feet  by  4 
feet  constructed,  and  work  proceeded  with  down  the  river. 

Commencing  at  the  forks  of  the  upper  Alsea  River,  a  bench  mark  was  established 
upon  an  ash  tree  within  the  forks,  and  about  50  feet  above  them,  and  marked  by  t 
tenpenny  nail  driven  into  the  point  of  a  triangular  pyramid  cut  in  the  body  of  tke 
tree,  near  the  root. 

The  line  of  levels  was  continued  down  to  Hoover  Rapids,  or  '^  The  Falla/'  as  it  is 
more  commonly  called,  to  which  point  the  tides  from  the  bay  back  up,  and  here  they 
ended  upon  a  bench  mark,  marked  as  above  and  located  upon  an  alder  tree,  20  inches 
in  diameter,  situated  upon  the  right  bank,  abreast  of  the  foot  of  the  rapid,  50  feet 
&om  same,  and  closely  adjacent  V>  \\i^^«i%Qi\iTQ«^  and  between  it  and  the  river. 
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The  difference  in  elevation  between  these  two  bench  marks,  as  thus  shown,  is 
235.20  feet,  and  the  difference  in  elevation  of  the  water  surface  at  the  forks  and  at 
the  head  of 'Hoover  Rapids  at  low  stage  of  river  is  248.57  feet. 

.No  attempt  was  made  at  measuring  distances  along  the  river,  the  data  regarding 
which  is  that  afforded  by  the  Land  Office  maps,  obtained  from  the  surveyor-general 
of  the  State.  All  of  the  other  figures  given,  aside  from  those  pertaining  to  levels, 
are  estimates  from  inspection. 

Without  rehearsing  in  any  way  the  arguments  and  statements  made  in  previous 
report-*,  or  traversing  the  grounds  therein  gone  over,  it  may  be  added  that  the  Alsea 
River,  between  its  upper  forks  and  the  head  of  Hoover  Rapids,  meanders  a  length 
of  31  miles,  with  a  ruling  low- water  width  of  50  feet  down  to  its  couduence  with 
Five  Rivers,  a  distance  of  21f  miles,  and  of  .80  feet  from  thence  down. 

It  is  essentially  a  mountain  torrent.  Its  average  low-water  slope  is  8  feet  per  mile, 
and  this  is  quite  largely  massed  in  numerous  riffles  and  rapids,  with  intervening 
pools  of  still  water.  Its  bed  is  very  rocky,  being  largely  composed  of  a  sand  rock 
m  place  throughout  the  lower  two-thirds  of  the  portion  leveled,  with  numerous 
rocks,  both  loose  and  in  place,  encumbering  its  course  throughout. 

In  numerous  places  this  bed  rock  is  grooved  and  channeled  quite  uniformly  in 
courses  parallel  with  the  current  to  depths  of  3  feet  and  widths  of  3  to  5  feet,  with 
the  intervening  rock  ridges  averaging  18  inches  in  width. 

The  precipitous  nature  of  its  watershed  renders  the  river  very  flashy  in  its  rises 
and  falls,  either  one  quite  commonly  varying  6  or  more  feet  in  twenty-four  hours. 

With  water  at  the  high  stage,  a  boat  can  be  run  by  two  men  from  the  forks  to 
tidewater  in  six  hours. 

The  usual  sizes  of  boats  vary  from  28  feet  length  by  6  feet  beam  to  36  feet  length 
by  8  feet  beam,  and  will  carry  loads  of  Arom  10,000  to  16,000  pounds,  at  a  total  cost 
of  from  $16  to  $20  for  boat  (which  is  abandoned  after  one  trip)  and  help,  or  a  cost 
for  transportation  of  12i  to  16  cents  per  100  pounds. 

The  only  alternative  for  getting  out  the  products  of  the  Upper  Alsea  Valley  is  the 
tedious  and  costly  haul  over  the  rough  mountain  road  to  Corvallis,  the  cost  varying 
with  the  condition  of  the  road  from  w  cents  to  $1.25  per  100,  with  an  absolute  impos- 
sibility to  get  products  out  by  that  route  for  the  major  part  of  the  late  fall  and  winter 
seasons. 

At  low  water  it  is  impracticable  to  get  even  an  empty  boat  down  the  river. 

At  a  good  high  stage  one  accustomed  to  run  the  river  can  usually  succeed  in  get- 
ting a  loaded  boat  through  safely  notwithstanding  the  present  serious  impediments 
to  navigation,  but,  as  above  instanced,  the  high  stage  of  river  is  a  very  ephemeral 
thing,  and  the  fall  which  will  occur  in  a  very  few  hours  adds  greatly  to  the  dangers 
of  the  transit,  although  the  points  of  peculiar  danger  are  not  very  numerous,  beiuff 
mainly  concentrated  at  the  various  rapids,  as  will  be  more  particularly  designated 
hereafter,  and  a  few  brushy  islands,  which  collect  drift  badly  at  times  of  high'  water. 

With  these  places  improved  the  course  could  be  run  with  comparative  safety  at 
any  medium  stage  of  the  river.  This  alone  would  give  immediate  and  substantial 
relief.  To  do  more  than  this  would  be  useless,  unless  a  systematic  course  of  clearing 
the  channel  throughout  its  entire  length  were  attempted,  which  would  involve  a 
veiy  much  more  considerable  outlay  than  the  merits  of  the  question  would  justif3\ 
In  fact,  the  parties  most  in  interest  would  be  well  satisfied  if  these  especially  bad 
places  were  improved. 

They  are  as  follows : 

One-half  mile  below  the  forks  of  the  river  a  chain  of  loose  rocks  extends  across 
the  channel.  About  12  of  these  should  be  removed.  All  of  them  can  be  gotten  out 
of  the  way  with  crowbars,  etc. 

At  1}  miles  below  the  forks,  or  three-eights  of  a  mile  below  the  grist  and  saw 
miU,  are  a  dozen  loose  rocks  in  the  middle  of  the  channel  that  should  be  removed. 
They  stand  about  2  feet  out  of  water  at  low  sta<;e,  and  can  be  removed  as  above. 

Tobacco  Bapids — These  rapids  are  located  4  miles  below  the  forks,  and  are  the  first 
very  serious  obstacles  encountered.  A  sharp  turn  in  the  river  above,  with  a  rocky 
island  directly  in  the  rapids,  narrowing  the  boat  channel  to  20  feet  in  width  with 
falls  therein  of  20  inches,  and  a  large  basalt  rock  at  the  falls  and  directly  in  the 
boat  channel  at  the  gorge  make  this  passage  a  bad  one. 

Just  above  this  is  a  fall  of  12  inches  at  low  water,  with  two  rocks  in  place  in  the 
line  of  the  falls  and  directly  in  the  boat  channel. 

These  three  rocks  should  be  removed,  and  will  require  blasting.  Their  total  volume 
does  not  exceed  8  cubic  yards. 

Wooded  Island  No.  1. — At  Garrison^s  ranch,  7  miles  below  the  forks,  an  island  150 
feet  by  50  feet  in  dimensions  divides  the  river,  making  both  channels  narrow  and 
catching  drift  badly,  as  it  is  well  covered  with  heavy  brush  and  saplings  This 
should  be  cleared  off. 

Ten  miles  below  the  forks,  and  five-eights  of  a  mile  above  '^  Devils  Jump  Off,'' 
are  5  loose  rocks  of  about  one-half  cubic  yard  each  in  the  channel     They  stand  2 
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filet  o«U»  of  low  water,  and  bother  some  at  medium  boating  stages.    ThejF  riioaXd  be 
mmoved. 

"  DeviU  Jump  Off."— This  is  located  10ft  milee  below  the  forks  and  2^  miles  b«low 
the  mouth  of  Salmon  Greek.  The  rapids  are  about  200  feet  iu  length,  with  the  low- 
water  boat  channel  about  25  feet  wide.  The  low-wat«r  fall  in  the  length  of  th« 
rapids  is  6.89  feet.  The  rook  is  all  a  sandstone.  The  right  side  of  the  channel  is 
a  nat  rock  led^e,  which,  toward  the  lower  end,  extends  completely  across  the  riyer, 
with  a  channel  14  feet  wide  worn  through  it  to  a  considerable  depth* 

There  are  about  30  loose  rocks  scattered  along  the  upper  portion  of  the  rapids, 
mostly  of  about  one- third  of  a  cubic  yard  contents,  with  3  of  the  larger  ones  of 
about  2  oubio  yards  contents. 

At  the  lower  end  of  the  rapids,  and  directly  in  mid-channel,  are  2  sandstone 
rocks,  the  upper  one  measuring  9  cubic  yards,  and  the  lower  one  half  that  amoant 
They  are  well  surrounded  by  deep  water  and  need  only  to  be  well  shattered^ 

.Inst  below  these  are  2  snass  18  inches  in  diameter,  which  have  remained  chere 
two  and  four  years,  respectively,  and  are  a  menace  as  catchers  of  drift. 

The  rock  in  place  iu  this  section  is  smooth -surfaced,  and  although  at  uaediuiii 
stage  of  the  river,  and.  in  fact  at  almost  any  stage  of  the  river,  boats  will  ground 
upon  them  more  or  less,  the  strong  current  forces  them  off  without  any  severe 
shock,  aud  they  do  not  constitute  any  great  menace  to  boating;  but  the  loose  rocks 
at  the  upper  and  lower  ends  of  the  reach  and  the  snags  are  more  serious  and  need 
removing.  Nearly  all  of  these  rocks  can  be  removed  readily  out  of  the  channel  and 
onto  the  bank.  A  few  only  will  ret) u ire  blasting,  and  with  this  small  amount  of 
work  done  this  place  will  cease  to  be  formidable. 

Shovel  Handle. — Three-eighths  of  a  mile  below  '*  Devils  Jump  Off/'  is  *'  Shovel 
Handle,''  and  in  the  bend  above  this  are  three  troublesome  rocks,  the  worst  being 
the  smallest,  lying  directly  in  the  channel  between  the  others,  and  is  further  desig- 
nated by  a  small  willow  tree  or  large  twig  growing  in  a  cre\dce  in  same..  AU  ahonld 
be  removed. 

Wooded  Inland  No.  2. — Eleven  and  one-half  miles  below  the  forks  is  a  small  wooded 
island,  150  feet  by  40  feet  in  dimensions,  similar  to  the  one  previonsly  described  and 
requiring  the  same  treatment  for  the  same  reasons. 

IHgger  Creek  Rapidtt. — Just  above  the  mouth  of  Digger  Creek,  which  is  13  miles 
below  the  forks,  are  the  Digger  Creek  Rapids,  with  an  approximate  length  of  300 
feet;  width  of  50  feet,  and  fall  of  surface  at  low  water  of  5.16  feet. 

This  forms  a  very  bad  reach  of  river.  To  effectually  help  matters  will  rcqniie 
(referring  to  accompanying  sketch)  the  removal  of  the  loose  rocks  along  the  lefk 
bank,  a  half  dozen  of  those  at  the  lower  end  upon  the  right  bank,  aud  about  20  feet 
of  the  outer  end  of  the  reef  marked  A,  whic^h  stands  about  3  feet  out  of  low  water. 

The  strong  current  in  the  approach  to  the  rapids  and  the  sharp  turn  required 
around  reef  B  will  almost- inevitably  throw  a  boat  upon  reef  C,  but  with  the  removal 
of  the  obstructions  mentioned,  reefs  B  and  C  will  cease  to  be  a  menace  and  will 
doubtless  prove  beneficial  rather  than  otherwise,  as  they  will  tend  to  confine  the 
flow  to  the  newly  straightened  channel  along  the  left  bank. 

All  of  the  material  is  a  soft  sandstone  and  the  loose  rocks  are  of  about  one  cubic 
yard  volume  each. 

Round  Mountain  ifopids.— These  rapids  are  located  14  miles  below  the  forka  and  1 
mile  above  the  mouth  of  Fall  Creek.  The  low-water  surface  has  afall  of  10.47  feetb 
At  the  head  the  section  is  wide,  with  a  discontinuous  rock  ledge  extending  nearly 
across  the  channel,  standing  at  low  water  3  feet  above  the  surface  ou  the  lower  side 
of  ledge.  Several  rock  reefs  are  found  throughout  the  course  of  the  rapids^  with  ths 
intervening  spaces  pretty  well  covered  with  loose  rocks.  Most  of  the  latter,  how- 
ever, are  found  along  the  middle  aud  lower  portions  of  the  reach,  where  the  river 
section  narrows  and  a  comparatively  small  rise  covers  them  well.  The  rock  in  place 
is  smooth -surfaced,  and  boats  slide  over  them  without  serious  difficulty.  Formi- 
dable as  it  looks  at  low  water,  it  is  not  as  dangerous  in  the  boating  season  as  some 
other  sections,  and  with  the  removal  of  the  few  rocks  indicated  upon  the  sketch  will 
be  rendered  comparatively  safe. 

Wooded  laiand  No.  3. — At  the  first  sharp  bend  in  the  river,  one^fourth  of  a  mile 
below  Fall  Creek,  an  island  200  feet  by  30  feet,  similar  to  those  previously  descrihod, 
requires  the  same  treatment. 

An  especially  bad  approach  to  this  island,  renders  it  peculiarly  obnoxions  when 
drift  lodges  upon  it. 

Stone  Mountain  Rapids.— These  rapids  are  located  20^  miles  below  the  forks  and 
1^  miles  above  the  mouth  of  Five  Rivers.  They  are  200  feet  long  and  have  a  low- 
w<ater  slope  of  6.5  feet.  Half  a  dozen  of  the  worst  rocks  should  be  removed.  All  of 
them  are  loose  and  average  about  one-half  of  a  cubic  yard  each. 

The  Slide. — This  is  located  one-third  of  a  mile  below  Stone  Mountain  Rapids.  A 
medium-sized,  sharp-pointed,  pyramidal  rock,  directly  in  mid-channel  at  the  foot  of 
the  rapids,  is  the  only  seriuuii  obstacle  to  be  removed. 
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Helljfan  J^optda.— These  are  located  5f  miles  below  the  month  of  Five  Rivers.  One 
loose  took  and  one  apparently  soHd  one  of  about  two- thirds  cnbio-yaTd  volnmes  are 
the  only  serious  obstacles. 

McEwmg  i{ap«d«.— These  rapids  are  located  1^  miles  below  Hellyan  Rapids.  Two 
loose  rocks  lying  npon  the  left  bank  at  low  water,  almost  in  line  with  three  alders, 
10  inches  in  diameter,  are  the  main  obstructions. 

The  foregoing  constitute  the  principal  impediments  to  navigation  in  the  Alsea 
River  at  a  medium  stage  of  same,  ^om  the  forks  down  to  the  h^Mi  of  tide.  Below 
this  point  and  down  to  Waldport,  near  ^e  mouth  of  the  bay,  no  obstructions  exist 
to  the  passage  of  the  boats  coming  down  the  river. 

A  narrow  gravel  bar  one  half  mile  below  the  Tidewater  post-office  and  a  wide 
sand  bar  about  one-half  mile  across  the  crest  located  near  the  head  of  Alsea  Bay, 
upon  either  of  which  only  12  inches  of  water  is  to  be  found  at  extreme  low  tide, 
obstruct  the  navigation  of  this  portion  of  the  river  for  steamboats  or  any  craft 
requiring  any  great  depth  of  water. 

The  present  necessity  for  any  such  craft  in  these  waters  is  not  very  apparent,  and  • 
should  an  emergency  arise  necessitating  their  occasional  appearances,  advantage  can 
be  taken  of  high  tides  for  such  emergency. 

The  cost  of  any  adequate  and  permanent  improvement  of  these  places  would  be 
considerable,  and  for  the  present,  with  its  very  limited  demand,  their  improvement 
would  scarcely  seem  advisable. 

The  improvement  of  the  river  i)roper,  as  above  outlined,  can  he  done  at  an  esti- 
mated cost  of  13,000,  and  with  this  done  a  very  substantial  and  permanent  relief  will 
he  afforded  to  the  upper  Alsea  country. 

I  am,  Captain,  very  respectfully,  your  obedient  servant, 

Holland  W.  Baker, 
Assistant  Engineer, 
Capt.  T.  W.  Symons, 

Cof^M  of  Engineers t  U,  S,  A. 


TT35. 


SURVEY  OF  NESTUCCA  RIVER,  OREGON,  FROM  TOWN  OF  WOODS  TO  THE 

OCEAN. 

[Printed  in  Houm  Ex.  Doc.  No.  224,  Fifty-third  Congreas,  third  aeMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingt<mj  D.  C,  January  18j  1695. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  1, 1895,  by  Capt.  T.  W.  Symons,  Corps  of  Engineers,  of 
the  results  of  a  survey  of  Nestucca  River,  Oregon,  from  town  of  Woods 
to  the  ocean,  made  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  August  17,  1894. 

Captain  Symons  submits  a  project  for  the  removal  of  a  rocky  reef 
vehich  forms  a  dangerous  obstruction  at  the  entrance  to  Nestucca  Bay, 
at  an  estimated  cost  of  $6,000,  and  states  that : 

No  estimate  is  made  for  the  improvement  of  the  river  between  the  cannery  and  the 
town  of  Woods,  it  furnishing  now  fairly  good  facilities  for  navigation  with  small 
boats,  and  the  sitnatiou  being  such  as  to  render  it  extremely  difficult,  if  not  impos- 
sible, to  make  any  betterment  of  a  marked  and  permanent  bharaoter. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 

Brig,  Oen,,  Chief  of  Engineers. 

Hon.  D.  S.  liAMONT, 

Secretary  of  War. 
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report  of  capt,  t,  w.  symons,  corps  of  enginbebs. 

United  States  Engineer  Office, 

Portland  J  Oreg.,  January  i,  1895. 

General:  I  have  the  honor  to  submit  the  following  reiK)rt  on  the 
survey  of  *'  Nestucca  River,  Oregon,  from  town  of  Woods  to  the  ocean,'' 
required  from  me  by  your  letter  of  September  1, 1894. 

House  Ex.  Doc.  No.  97,  Fifty-second  Congress,  second  session,  con- 
tJiins  a  description  of  Nestucca  Bay.  This  document  is  a  report  on  the 
preliminary  examination  of  the  bay. 

The  work  found  necessary  at  Nestucca  Bay  in  the  interests  of  com- 
^  merceand  navigation  is  the  removal  of  a  rocky  reef  which  forms  a  dau- 
*  gerous  obstruction  at  the  entrance  to  the  bay.  This  reef  is  100  feet  in 
length  and  from  24  to  30  feet  in  width,  and  it  rises  to  just  about  extreme 
low  water.  The  depth  of  water  around  the  reef  varies  from  12  feet 
along  the  seaboard  side  to  9  feet  at  the  channel  end  and  6  feet  on  the 
upper  or  bay  side. 

It  consists  of  a  soft  sandstone.  The  reef  lies  in  the  harbor  throat  in 
a  position  which  makes  it  especially  dangerous.  Its  exposed  condition 
will  also  make  it  somewhat  expensive  to  remove.  The  removal  of  this 
reef  would  render  it  much  safer  for  the  coasting  vessels,  which  pay  an 
occasional  visit  to  the  river,  to  enter  and  proceed  to  the  cannery  and 
leave  the  supplies  which  they  have  for  the  country  and  receive  the 
products  to  be  shipped  out. 

No  estimate  is  made  for  the  improvement  of  the  river  between  the 
cannery  and  the  town  of  Woods,  it  furnishing  now  fairly  good  facilities 
for  navigation  with  small  boats,  and  the  situation  being  such  as  to 
render  it  extremely  difficult,  if  not  impossible,  to  make  any  betterment 
of  a  marked  and  permanent  character. 

The  enormous  masses  of  loose,  drifting  sand  and  the  small  amount 
of  tidal  and  river  water  flowing  make  a  combination  which  is  practi- 
cally certain  to  render  abortive  any  attempt  to  make  and  maintain  a 
channel  throughout  the  length  of  the  river  sufficient  for  coasting  ves- 
sels at  ordinary  stages  of  the  tide. 

It  is  proposed  to  remove  the  rock  to  a  depth  of  9  feet  at  low  water, 
and  the  estimate  is  made  accordingly. 

Estimate. 

Removal  1,000  cnbic  yards  rock,  at  $5 $5, 000 

Engineerings  snperintendence,  office  expenses,  and  contingencies 1, 000 

Total 6,000 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Franciscoy  Cal.,  January  dj  1895. 

Respectfully  forwarded.    Eecommended. 

G.  H.  Mendell, 
Colouel,  Covps  oj  EugViix^w^^  ly\m%\ou  Enqineer. 
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T  T  36. 

SUBVEY  OF  NOOKSACK  RIVER,  WASHINGTON. 
[Printed  in  House  Ex.  Doc.  No.  276,  Fifty-third  Coiigreiw,  tbinl  seMioii.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washitigtonj  D.  C,  January  26^  1895, 

Sir:  The  river  and  harbor  act  of  August  17,  1894,  makes  provision 
for  survey  of  Nooksack  River,  Washington,  and  the  duty  of  making 
the  survey  required  was  assigned  to  the  charge  of  Gapt.  Thos.  W. 
Symons,  Corps  of  Engineers.  1  have  now  the  honor  to  submit  the  accom- 
panying copy  of  report  of  January  14, 1895,  with  two  maps,*  by  Cap- 
tain Symons,  upon  the  survey  provided  for,  iu  which  he  states  that  if 
the  mouth  could  be  opened  and  kept  open,  the  expense  of  keeping  the 
river  itself  free  from  snags  could  properly  be  borne  by  the  general 
appropriation  for  snagging  in  Puget  Sound  and  tributary  waters,  and 
no  estimate  is  therefore  made  for  this  work. 

Captain  Symons  states  that  the  great  trouble  with  the  navigation  of 
the  river  is  at  its  mouth,  and  he  submits  two  alternate  plans  for^ 
improvement  at  that  point.    He  estimates  that  the  improvement  under 
either  plan  will  cost  $25,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  0/  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  w.  syjilons,  corps  of  enoineers. 

United  States  Engineer  Office, 

Portland^  Oreg.j  January  14,  1895. 

General  \  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Nooksack  River,  Washington,  required  from  me  by  your 
letter  of  September  1, 1894. 

The  Nooksack  River  rises  in  the  Cascade  Mountains  near  Mount 
Baker,  and  flows  generally  west,  emptying  into  Bellingham  Bay,  one 
of  the  numerous  portions  of  the  great  body  of  water  known  as  Puget 
Sound. 

It  is  a  mountain  stream,  subject  to  heavy  freshets,  and  rises  and  sub- 
sides with  great  rapidity.  The  river  drains  a  country  covered  with 
brush  and  timber,  and  the  freshets  bringdown  many  snags,  which,  lodg- 
ing in  different  places,  interfere  with  navigation. 

In  its  lower  portion  the  river  flows  through  a  low-lying  and  very  fer- 
tile valley.  Through  this  valley  it  flows  in  a  narrow  and  crooked  chan- 
nel, which  is  ever  changing  by  the  erosion  of  one  bank  and  building  up 
of  the  other.  The  tide  ebbs  and  flows  in  the  river,  and  there  is  gener- 
ally water  enough  for  small  river  steamboat  navigatiou  as  far  up  as 
Lynden,  21  miles  from  the  mouth,  which  must  be  considered  the  head 
of  navigation,  although  at  high  water  boats  could  go  a  little  farther  up. 


*  Omitted.    Printed  in  Honse  Ex.  Doo.  No.  276,  Fifty-third  Congress,  third  session. 


3^12      BEPOBT  COP  THE  CHIEF  OF  ENCONEEBS,  U.  8.  ABlfT. 

In  the  river  proper  the  chief  difficulty  met  with  in  navigating  it  ai^ises 
&om  snags.  These  could  be  cleared  out  from  time  to  time  by  the  Got- 
ernment  snag  boat  if  it  could  get  into  the  river. 

No  estimate  is  made  for  this  work,  as  it  is  of  such  a  nature  that  it 
must  be  done  again  and  again,  and  can  be  most  properly  provided  for 
in  the  general  appropriation  for  operating  the  snag  boat  Skagit     On 
account  of  the  condition  at  its  mouth,  the  snag  boat  is  seldom  able, 
however,  to  get  into  the  river. 

The  great  trouble  with  the  navigation  of  the  river  is  at  its  moutlL 
Here,  where  the  river  debouches  into  the  tide  flats,  booms  have  been 
built  for  catching  saw  logs,  and  these  constructions,  together  with  tbe 
logs  and  drift  of  all  kinds  caught  thereby,  have  very  effectually  closed 
the  river  to  ordinary  navigation.  It  is  now  almost  an  impossibility  for 
boats  to  get  into  the  river. 

Added  to  these  obstructions  is  the  great  area  of  tide  flats  about  tbe 
river's  mouth.  These  have  an  average  elevation  of  4  to  5  feet  aboye 
low  water,  and  act  as  a  dam  to  the  free  outflow  of  the  river.  Boats 
could,  however,  cross  these  flats  at  high  tide  and  get  into  the  river  were 
it  not  for  the  boom  and  jam. 

The  obstruction  of  the  entrance  to  the  river  by  the  Bellingham  Bay 
Boom  Company  has  been  the  subject  of  complaint  for  several  years,  and 
now  a  suit  has  been  brought  against  the  company  to  compel  it  to  altcar 
its  booms  so  as  to  remove  their  obstructive  character. 

The  company  has  pleaded  a  demurrer,  setting  forth  that  it  has  acquired 
rights  in  the  Kooksack  River  by  the  erection  of  valuable  and  costly 
improvements  prior  to  any  legislation  on  the  subject  of  obstructions 
to  navigable  rivers  by  Congress.  It  insists  that  its  rights  are  vested 
and  valuable  property  rights,  and  can  not  be  taken  or  destroyed  with- 
out full  compensation  by  due  process  of  law. 

The  case  has  not  yet  been  decided. 

Besides  the  dfrect  obstruction  to  navigation  by  blockading  the  river 
with  booms,  logs,  drift,  etc.,  great  damage  is  done  by  its  preventing  the 
free  outflow  of  the  river  during  freshete;  hereby  the  valley  lands  are 
overflowed,  and  great  annoyance  and  loss  caused. 

The  plan  to  be  adopted  for  the  improvement  of  the  river  will  depend 
on  the  validity  of  the  claim  of  the  boom  company.  The  map  herewith 
shows  the  situation  at  the  mouth  of  the  river. 

Two  alternate  plans  for  its  improvement  are  suggested. 

Plan  A. — If  the  courts  decide  that  the  boom  company  has  no  rights 
which  are  paramount  to  the  rights  of  the  United  States  to  make  any 
changes  or  improvements  which  may  be  deemed  in  the  interests  of  navi- 
gation, then  Plan  A  should  be  adopted  as  being  best  suited  to  afford  a 
good  entrance  to  the  river. 

This  plan  contemplates  the  opening  of  a  channel  way  through  the 
drift,  logs,  and  boom  next  to  the  main  shore,  and  between  the  shore  and 
Delta  Island,  and  thence  turning  eastwardly  out  into  the  wide  water, 
and  the  closing  of  the  channel  lying  to  the  north  of  Delta  Island,  known 
as  Steamboat  Channel. 

If  for  legal  reasons  it  is  deemed  best  not  to  adopt  this  plan,  then 
Plan  B  should  be  adopted.  This  contemplates  the  closure  of  the  chan- 
nel between  the  main  shore  and  Delta  Island,  and  the  training  of  the 
main  channel  to  the  north  and  east  of  Delta  Island  by  way  of  Steam- 
boat Channel. 

The  cost  of  either  of  these  plans  would  be  about  the  same,  and  either 
would  give  a  good  entrance  to  the  river,  accessible  at  any  time  when 
a  boat  could  cross  the  tide  ^&t;&.  \\i  \^  >^\\ft^^d  that  by  thus  confining 
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Iver  to  a  Bingle  channel,  and  directing  it  in  a  single  oliannel  across 

tide  flats,  it  would  scour  out  and  maintain  a  reasonably  good  chan- 

;roas  the  flats. 

the  mouth  could  be  opened  and  kept  open,  the  expense  of  keeping 
iriver  itself  free  from  snags  could  properly  be  borne  by  the  general 
iropriation  for  snagging  in  Puget  Sound  and  tributary  waters, 
^retbre  no  estimate  is  mcule  for  this  work  here. 
)he  estimated  cost  of  the  work  required  for  either  plan,  at  the  mouth 
the  river,  is  $25,000,  as  follows: 

Plan  A, 

amoving  lo^  jam,  drift,  and  boom  piles $5, 000 

ti200  feet  trainiDs  dike  of  piieH,  brnsh^  and  Htone  at  $8 9, 600 

"'  feet  pile  and  lamber  revetment,  at  $3 1, 500 

feet  training  dike  acro88  head  of  Steamboat  Channel,  at  $7 6, 300 

Sngineering,  superintendence,  and  contingencies 2^  600 

Total 25,000 


Plan  B, 

I  650  feet  training  dike  at  old  month,  at  $7 » $4,550 

p  Removing  piling  and  Jam,  head  Steamboat  Channel 500 

1  500  feet  dike  at  nead  and  foot  of  Brush  Island,  at  $7 3, 500 

I  2,000  feet  dike,  east  side  Steamboat  Channel,  at  $7 14,000 

r  engineering,  con tingencies,  and  superintendence 2, 450 

Total 25,000 

Two  tracings  are  submitted;  one  of  the  entire  navigable  portion  of 
the  river,  and,  on  a  larger  scsde,  one  of  the  mouth,  shQwing  the  alter- 
nate plans  as  proposed. 

The  report  of  Mr.  David  B.  Ogden,  who  made  the  survey,  is  here- 
\¥ith. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  6.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Sa/n  Francisco^  Oah,  January  19,  1S95. 
Respectfully  forwarded. 

I  agree  with  Captain  Symons  that  there  should  be  but  one  mouth  to 
the  river,  and  that  the  best  {>osition  for  it  is  between  the  shore  and 
Delis,  Island;  the  other  channel  to  be  closed. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  MR.   DAVID  B.   OGDEN,  ASSISTANT  ENGINEER. 

Portland,  Oreg.,  December  7,  2894 

Captain  :  I  have  the  honor  to  enbrnit  the  following  report  on  the  snrvey  of  i 
Nooksack  River,  State  of  Washington : 

In  accordance  with  your  instrnctions,  this  survey  was  to  include  an  especi; 
detailed  examination  at  the  mouth  of  the  river,  accurately  locating  the  prer 
boom  construction,  log  jam^  and  various  channels;  also  an  exMnvnAXAon.  qI  \Xtf 
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channel  to  Lummi  Bay,  and  a  general  survey  of  the  river  proper  from  the  croBBing 
to  the  mouth. 

TUo  survey  was  begun  at  Everson,  29  miles  from  the  mouth,  October  3,  and  the 
work  at  mouth  completed  October  23. 

Sin-vey  of  rtier  proper.— This  survey  was  confined  principally  to  the  adding  of 
topographical  and  hydrographical  details  to  sectional  lield  plots  of  500  feet  scale, 
compiled  from  Laud  Office  maps  and  data.  Where  marked  differences  were  foand 
between  the  plots  and  the  present  course  of  the  river  making  sketching  impracti- 
cable, the  river  was  relocated  with  reference  to  existing  section  lines  and  comers  by 
stadia  measurements  and  compass  bearings.  I  transmit  herewith  a  map  showing 
the  present  condition  and  location  of  the  river,  with  a  single  line  of  soandiDgH 
taken  iii  channel,  expressed  in  feet.  By  reference  to  the  maps  it  will  be  notic«l 
that  there  are  numerous  shoals  between  Lynden  and  Everson,  making  this  stretch 
of  river  practically  unnavigable  excepting  during  times  of  high  water. 

I  am  told  that  the  only  steamboat  that  ever  attempted  to  run  above  Lynden  reached 
'^Schoolhouse  I.iandiug/'  5  miles  farther  upstream,  and  could  get  uo  farther,  and  on 
her  return  trip  she  had  seven  holes  staved  in  her  hull  in  striking  bad  rockB  before 
reaching  Lynden.  These  rocks  I  was  unable  to  locate,  as  the  river  was  at  a  high 
stage  during  the  survey  in  this  section.  With  exception  of  two  short  shoals,  tne 
river  below  Lynden  is  in  a  fairly  navigable  condition,  and  were  boats  but  able  to 
enter  at  the  mouth,  no  particular  trouble  would  be  experienced  in  reaching  Lynden 
at  any  season  of  the  year.  There  are  numerous  snags  and  leaning  trees  in  this 
stretch  of  river,  the  removal  of  which  would  facilitate  navigation.  The  nature  of 
the  soil  forming  the  banks  of  the  river  is  such  that  it  yields  very  readily  to  the 
action  of  the  current,  hence  the  position  of  the  river  is  continually  shifting  and 
changing,  and  thus  an  enormous  amount  of  sediment  is  carried  down  river  to  be 
deposited  in  the  stream  below  or  on  the  flats  at  its  mouth.  This  state  of  alfairs 
can  not  well  be  prevented  except  by  a  complete  system  of  shore  protection  along  the 
entire  river,  for  should  the  cutting  away  be  prevented  at  one  point,  it  wonld  at  once 
begin  elsewhere. 

Examination  of  **Old  C/mntief."— This  channel  never  having  been  meandered,  I  could 

secure  no  data  from  which  to  make  field  maps,  so  it  was  necessary  to  locate  the 

'general  course  by  sketches  and  occasional  reference  by  stadia  to  known  section  lines. 

The  accompan^ii)£  map  represents  approximately  the  location  of  this  channel.    The 

distance  from  its  head  to  the  mouth  at  Lummi  Bay  is  5^  miles. 

A  close  jam  of  logs  and  drift  now  closes  the  hea<l  of  this  channel  so  that  little  or 
no  water  flows  into  it,  but  I  judge  from  the  present  heavy  cutting  of  the  bank  just 
above  the  head  of  this  channel  that  it  will  not  be  long  before  the  river  again  makes 
its  way  into  the  channel.  I  would  suggest,  if  it  is  thought  best  to  prevent  this 
dividing  of  the  waters,  that  the  bank  above  the  head  be  protected  by  brash  and  stone 
riprap  for  several  hundred  feet.  At  ordinary  high  tide  salt  water  flows  throughoat 
the  entire  length  of  the  channel,  giving  a  depth  of  from  2  to  6  feet. 

I  am  informed  by  the  oldest  settlers  on  this  channel  that  the  old  Indians  have  told 
them  that  the  river  has  not  run  through  here  for  nearly  a  century.  The  use  of  this 
channel  as  the  only  outlet  for  the  Nooksack  River  would  be  objectionable  nuder  the 
most  favorable  conditions,  for  the  reason  that  the  small  craft  which  navigate  the  river 
would  find  it  very  dangerous  reaching  the  cities  on  Bellingham  Bay,  having  to  pass 
through  the  rough  water  of  the  open  Sound. 

Survey  at  mouth. — Here  at  the  mouth  I  made  a  careful  instrumental  survey,  the 
results  of  which  are  shown  on  the  accompanying  map.  I  found  the  mouth  of  the 
last-used  channel  entirely  blocked  up  by  a  jam  of  logs,  sna^^s,  and  drift  2,000  feet  in 
length.  At  present  about  one-half  of  the  water  of  the  river  flows  under  and  through 
the  jam,  the  balance  being  forced  through  a  slough  near  bv,  known  as  '' Steamboat 
Channel,"  and  being  thus  divided,  it  flows  over  the  mud  flats  without  forming  any 
definite  channel.  This  jam  will  continue  to  increase  in  area  and  depth  as  time  goes 
on.  The  great  number  of  boom  piles  between  the  month  and  deep  water  is,  I  think, 
largely  responsible  for  the  forming  of  this  jam,  though  possibly  not  entirely  so.  The 
general  tendency  of  this  boom  construction  would  naturally  be  to  lessen  the  depth, 
thus  causing  large  snags  to  ground  which  would  otherwise  have  likely  found  their 
way  out  to  sea,  and,  as  will  be  seen  from  the  map,  the  jam  could  not  move  out  at 
high  tido  if  it  were  afloat,  on  account  of  being  ko  confined  by  the  boom  piles.  Until 
about  four  years  ago  the  main  channel  flowed  through  '*  McDonalds  Slough,"  but  this 
is  now  very  shallow  and  about  dry  at  low  tide. 

As  a  moans  of  overcoming  the  difficulties  at  the  entrance  to  the  river  two  plans 
are  suggested : 

If  practicable,  the  most  advisable  plan,  on  account  of  its  straight  channel,  wonld 

be  that  of  cutting  out  and  removing;  the  north  1,000  feet  of  the  present  jam,  together 

with  what  piling  and  boom  ron.structioii  might  go  with  same,  and  the  construction 

of  pile  dikes  and  revetments,  as  shown  by  the  accompanying  sketch,  designated 

Plan  A. 


^ 
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Tlie  second  plan  is  that  of  throwing  all  the  water  into  Steamboat  Channel,  allow- 
ing Ibe  present  jam  to  remain  as  it  is.  This  would  necessitate  the  coDstruction  of 
pile  dikes  across  the  present  mouth  and  also  at  the  head  of  several  other  sloughs,  as 
slio^v^n  on  the  accompanying  sketch,  designated  Plan  B. 

lo  'the  construction  of  either  plan  means  should  be  provided  for  letting  logs  through 
tlie  dike  at  the  present  mouth  into  the  boom. 

Wi-th  all  the  water  of  the  river  contined  and  concentrated  in  one  channel,  I  believe 
that  it  would  very  soon  scour  out  the  saud,  giving  sufficient  depth  to  accommodate 
stich  light-draft  boats  as  would  navigate  on  the  Nooksack  River. 

Ref^rdingthe  shipping  on  the  river,  I  am  infonned  by  ranchers  who  have  farms 
ftdjoining  that  it  would  be  of  great  advantage  to  them  if  they  could  ship  by  boat  to 
the  cities  on  Bellingham  Bay  and  other  points  on  the  Sound,  instead  of  having 
to  depend  upon  teams.  One  rancher,  living  near  Lynden,  shipped  his  crop  of  pota- 
toes in  1892  to  Seattle  on  the  steamboat  Afinnie  If,  which  was  then  on  the  river,  and 
it;  cost  him  but  $4  per  ton,  and  it  now  costs  him  about  the  same  by  team  to  Whatcom. 
freight  rates  by  team  from  Lynden  to  Whatcom  are  $3  to  $5  per  ton,  while  I  am 
informed  that  it  could  be  handled  by  steamboat  for  $1  per  ton  The  last  boat  able 
tojset  up  river  reached  Lynden  about  April  1,  this  year. 

Tbe  accompanying  maps,  transmitted  herewith,  form  part  of  this  report,  all  of 
nrhich  is  very  respectfully  submitted. 

David  B.  Ogdek,  Assistant  Enffineer, 
Capt.  T.  W.  Symons, 

Corps  of  Engineers f  U,  S.  A. 
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PLANS  AND  ESTIMATES    FOR  THE    IMPROVEMENT  OF  THE   KOOTENAI 

RIVER,  IDAHO. 

[Printed  in  Honae  Ex.  Doc.  No.  233.  Fifty-thin!  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  1).  C,  January  19j  1895. 

Sir:  In  accordance  with  the  requirements  of  the  river  and  harbor 
act  of  August  17, 1894,  a  survey  of  Kooteuai  River,  Idaho,  was  made 
by  Capt.  T.  W.  Symons,  Corps  of  Engineers,  and  I  have  now  the  honor 
to  sul)mit  the  accompanying  copy  of  his  report,  dated  January  1,  1895, 
upon  the  subject. 

The  plan  of  improvement  proposed  by  Captain  Symons  contemplates 
removal  of  snags  and  overhanging  trees  from  the  river  between  Bon- 
ners  Ferry  and  the  international  boundary  line,  at  a  total  estimated  cost 
of  $5,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


'     report  of  capt.  t.  w.  stivions,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg,,  January  i,  1895, 

General:  I  have  the  honor  to  submit  the  following  report  in  refer- 
ence to  the  Kootenai  River,  required  by  your  letter  of  September  1, 
1894. 
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The  terms  of  the  law  relating  to  this  item  are  as  follows : 

The  Secretary  of  War  is  hereby  directed  to  prepare  and  submit  plans  and  estiinate 
for  the  improvement  of  the  Kootenai  Riv^r,  Idaho,  as  recommended  by  Captaio 
Symons  in  the  preliminary  examination  submitted  by  him  under  date  of  October 
twelfth;  eighteen  hundred  and  ninety-two. 

The  sobstance  of  my  report  on  the  preliminary  examination  was  tba^ 
the  Kootenai  River  was  worthy  of  improvement  to  the  extent  of  remor- 
ing  the  snags  in  the  river  which  are  dangerous  to  navigation  or  liaik 
to  become  so. 

Investigation  reveals  the  fact  that  the  condition  of  the  river  is  pm- 
tically  the  same  as  when  my  former  report  of  October  12, 1891,  vtt 
written. '  There  is  a  large  but  uncounted  number  of  snags  which  mte- 
fere  to  a  greater  or  less  extent  with  navigatiou.  There  is  a  nnmbertf 
trees  along  the  banks  which  are  being  undermined  and  will  sooii  be  in 
the  river.  It  is  believed  that  the  best  and  most  economical  method  of 
removing  these  snags  and  overhanging  trees  will  be  by  hiring  oneof 
the  steamboats  on  the  river,  provided  with  a  steam  capstan  and  with 
an  ample  supply  of  lines  and  blocks  to  do  t^e  work.  Such  a  bost^in 
connection  with  a  liberal  supply  of  giant  powder  for  breaking  up  sack 
snags  as  are  beyond  the  power  of  the  boat  to  handle  otherwise,  ^ 
enable  the  work  of  clearing  out  the  river  to  be  done  exx>editiously  and 
cheaply. 

It  is  estimated  that  a  boat  properly  rigged  up  will  require  about  tbm 
months  to  remove  all  the  snags  and  overhanging  trees  between  Bonnen 
Ferry  and  the  boundary  line.  Such  a  boat  with  a  full  crew  wiU  oolt 
about  $1,200  per  month. 

EaHmate, 

Hire  of  steamer  for  three  months ,  at  $1 , 200 $3,600 

lyOOO  pounds  of  giant  powder,  at  30  cents 900 

Extra  rope  and  tackle 20O 


4,100 
Engineering  and  office  expenses 


Total.. 5, €00 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers^  U,  8,  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division . ) 

[First  indorsement.] 

U.  S.  ENaiNEEB  Office, 
San  Francisco^  Cal,^  January  8, 1895. 

EespectfuUy  forwarded.    Recommended. 

G.  H.  Mendbll, 
Colonel,  Corps  ofEngineerSy  Dipision  Eng%\ 
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sdrtey  of  grays  harbor  and  its  bar  entrance,  washington, 
with  a  view  to  the  improvement  of  its  channels. 

United  States  Engineer  Office, 

Portland^  Oreg.y  March  20j  1895. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  Grays  Harbor  and  its  bar  entrance,  Washington,  ^^with  a 
view  to  the  improvement  of  its  channels,"  and  estimates  of  the  cost  of 
improvement 

E^^ort. — The  inner  portion  of  Grays  Harbor  having  been  the  subject 
of  a  special  examination  and  survey,  and  being  under  improvement 
with  an  appropriation  specially  made  therefor,  the  above-quoted  item 
in  the  river  and  harbor  bill  is  interpreted  to  refer  exclusively  to  the 
entrance  to  the  harbor. 

The  survey  of  the  harbor  entrance  was  made  by  Mr.  J.  M.  Glapp, 
assistant  engineer,  in  October,  18U4.  The  results  of  his  survey  are 
Bhown  on  the  accompanying  map  of  the  entrance  to  Grays  Harbor, 
and  upon  which  is  indicated  the  location  of  the  jetty  proposed  for  the 
improvement  of  the  entrance. 

The  soundings  on  the  map  are  in  feet,  and  are  referred  to  the  mean 
of  the  lower  low  waters. 

The  survey  shows  maximum  depths  in  the  harbor  throat  of  100  feet. 

A  single  broad  waterway  extends  for  more  than  2  miles  from  the  har^ 
bor  throat  out  to  sea,  with  depths  gradually  diminishing  from  100  feet 
to  30  feet. 

Between  this  deep  waterway  and  the  open  sea  lies  the  usual  bar, 
(3onvex  to  the  sea  and  connected  with  the  spits  which  jut  out  from 
Points  Brown  and  Hanson.  The  spit  from  Point  Brown  is  known  as 
the  !North  Spit,  and  that  from  Point  Hanson  is  South  or  Trustee  Spit. 

Across  this  bar  there  is  no  well-defined,  decided,  permanent  channel. 
The  best  water  was  found  at  the  time  of  the  survey  to  be  in  a  line 
southwesterly  from  Buoy  ]^o.  2.  This  was  the  channel  used  by  tugs 
and  boats  entering  the  harbor,  and  was  marked  by  a  mid-channel  buoy. 
The  survey  shows  that  fully  as  good  a  channel  existed  to  the  east  of 
this,  running  more  nearly  due  south.  There  is  also  shown  nearly  as 
good  a  channel  to  the  northwest,  and  also  a  fairly  good  one  nearly 
dne  west. 

The  governing  depth  on  the  bar  in  the  south  and  southwest  channels 
shown  was  13  feet  at  mean  lower  low  water.  In  the  northwest  channel 
it  was  12  feet. 

The  general  average  distance  between  the  inner  and  outer  18-foot 
curves  is  one-half  mile.  The  region  between  the  two  curves  was  found 
to  be  irregular  with  lumps  and  depressions. 

Upon  the  map  is  given  a  cross  section  of  the  harbor  throat  from 
Point  Brown  to  Point  Hanson,  and  also  a  profile  through  the  harbor 
throat  and  outer  waterway,  and  along  various  lines  across  the  bar. 

There  is  also  given  upon  the  map  a  longitudinal  profile  of  the  pro* 
X>o8ed  jetty,  and  an  enlarged  cross  section  of  the  same. 

A  vicinity  map  is  given  on  the  same  sheet. 

Oeneral  description, — The  entrance  to  Grays  Harbor  from  the  Pacific 
Ocean  lies  in  latitude  46^  55^  north,  being  45  miles  north  of  the  mouth 
of  the  Columbia  Eiver. 

The  harbor  has  a  length  from  east  to  west  of  17  miles,  and  from  north 
to  south  a  maximum  breadth  of  14  miles.     There  are  a  number  of 
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rivers  tributary  to  the  harbor,  the  principal  ones  being  thie  Chehalic^  1^ 
Satsop,  Wyuooche,  Wishkah,  Hoquiam,  and  Humptulips,  all  of  which  l^^C 
couie  from  the  east  and  north.  There  are  two  main  channels  cro&jiflg  ■«*? 
the  harbor  from  east  to  west — the  north  and  south  channels,  of  whieli  I  t 
the  north  channel  is  the  principal  one  and  the  one  undergoing  improre-  Ite 
ment  at  its  upper  end.  I 

A  large  part  of  the  harbor  is  occupied  by  tide  flats,  bare  at  low  wato.  I||^ 
The  total  tidal  area  of  the  harbor  is  estimated  at  96.8  square  miJ©.  Ij^^ 
At  low  tide  the  area  covered  by  water  is  estimated  at  30.6  square  miles,  I 
or  less  than  one-third  of  the  total  area.    The  average  range  of  the  tide  I.  1 
is  8.4  feet,  with  a  maximum  range  of  12.9  feet.  1^ 

The  low  water  area  consists  of  a  number  of  channels  running  through  I  ^ 
and  between  mud  and  sand  flats.  The  banks  of  these  channels  aie  1^ 
quite  steep,  so  that  the  water  does  not  begin  to  overflow  the  flats  nntil  f  ?^ 
it  has  risen  about  2  feet  above  mean  low  water.  At  about  5.2  feet  above  1^^ 
mean  low  water,  the  flats  are  completely  covered.  Between  this  stage  Ig^ 
and  mean  high  water,  there  is  no  considerable  increase  in  area.  1^^ 

From  the  best  data  available,  it  is  estimated*  that  the  volume  of  water  I  ^^ 
displaced  during  a  mean  tide  of  8.4  feet,  is  16,000,(KK),000  cubic  feet  \\^ 
Assuming  the  tide  to  run  out  for  six  hours,  this  gives  an  outflow  oC  \'^ 
748,000  cubic  feet  per  second. 

The  volume  of  water  displaced  during  a  maximum  tide  amounte  tm 
24,000,000,000  cubic  feet,  which,  assuming  the  run  out  to  cover 
hours  of  time,  makes  a  discharge  of  about  1,100,000  cubic  feet 
second. 

The  harbor  throat  lies  between  two  low,  sandy  peninsulas,  termia^ 
ing  on  the  north  of  the  entrance  in  a  point  known  as  Point  Bro 
and  on  the  south  of  the  entrance  in  a  point  known  as  Point  HaD&^=5D. 
The  distance  between  high- water  lines  on  these  two  points  was,  at  '^^^ 
time  of  Mr.  Clapp's  survey,  12,500  feet.  These  points  have  at  tina^es 
had  names  differing  from  those  mentioned  above.  Locally,  the  n(^^" 
point  is  often  spoken  of  as  Damons  Point  and  the  south  as  PeterS'^^"* 
Point. 

On  the  north  of  the  entrance  the  extreme  limit  of  Point  Brown  ^^J 
ribbon  of  sand  partially  encircling  the  main  higher  laud,  and  separ»^^^ 
therefrom  by  a  tidal  lagoon  called  Johns  Bay. 

The  same  peculiar  formation,  but  less  marked,  exhibits  itself  on  *^     i 
south.    Maps  of  the  entrance  made  at  different  periods  show  m»^^ 
changes  in  the  formation  about  these  limiting  points.  ^ 

There  seems  to  be  a  definite  cycle  of  changes  in  the  end  of  the  i'*^^^ 
spit  abreast  of  the  harbor  throat.    First,  there  is  an  island  near  ^^ 
deep  water  shown  on  the  1862  map  as  Eld  Island.    This  island  gr»  -^^ 
ally  works  to  the  north  and  finally  attaches  itself  to  and  encircles  P^  ii*- 
Brown,  as  shown  on  the  1883  and  1891  maps.    This  ribbon  gradu^^f  ^ 
wears  away  as  shown  on  the  1894  map,  and  as  this  proceeds  the  ^^^^^\^ 
begins  to  form  near  the  deep  channel  toward  Point  Hanson.     '^   ^x 
island  is  now  in  process  of  formation,  although  it  was  not  i>ossibl^    ^^ 
the  time  of  the  recent  survey  to  get  any  definite  soundings  on  i*' 
show  it  on  the  map.    It  is  however  indicated  in  i>osition.  ^ 

The  changes  about  Point  Hanson  are  less  in  extent  than  those  *^^^\-^i 
Point  Brown.  The  1862  map  shows  an  extension  of  the  Point  HaT*^^_^^ 
sands  fjtrther  to  the  north  than  they  appear  at  any  subsequent  per* 

Deep  water  in  the  harbor  throat  lies  next  to  Point  Hanson  and  o^ 
pies  about  one-third  of  the  width  between  it  and  Point  Brown, 
other  two-thirds  is  occupied  by  the  changeable  sandspit  above  descri 
which  is  partly  bare  at  extreme  low  tide.    In  the  harbor  throat/ 
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waters  have  gouged  a  deep  hole.  The  greatest  depth  fouud  by 
pp  was  100  feet,  but  depths  as  great  as  106  feet  are  shown  ou 
'  the  Coast  Survey  charts. 

TOSS- sectional  areas  of  the  channel  between  Points  Brown  and 
I  are  as  follows  : 

Square  feet. 

high  tide 293,760 

tide 245,960 

low  tide 200,560 

would  give,  in  an  ordinary  tide,  an  average  velocity  through  the 
throat  of  3.04  feet  per  second,  or  about  2  miles  per  hour.  In  a 
im  tide  this  average  velocity  would  be  increased  to  4,47  feet  per 

or  about  3  miles  per  hour. 

.s  Brown  and  Hanson  are  the  terminations  of  low  peninsulas 
eparate  Grays  Harbor  from  the  ocean. 
Point  Brown  Peninsula  is  about  7  miles  long  and  the  Point 

Peninsula  about  4  miles  long.  Both  average  about  1  mile  in 
md  both  are  covered  with  a  dense  jungle  of  timber  to  within 

mile  and  a  half  of  their  extreme  ends. 

nit  of  the  entrance  to  Grays  Harbor  the  100  fathom  curve  lies 
tute  miles  from  the  general  shore  line.  The  10-fathom  curve 
statute  miles  in  front  of  the  general  shore  line.    This  gives  a 

slope  to  the  ocean  bed  in  front  of  the  harbor  of  3.2  fathoms 
feet  per  statute  mile.  The  10-fathom  curve  lies  but  about  3,000 
ront  of  the  outer  3  fathom  curve  of  the  bar.  This  gives  a  very 
lope  in  front  of  the  bar  of  1.4  feet  in  100  feet,  a  slope  which  is 
tiducive  to  the  success  of  the  plan  of  improvement  proposed,  as 
'  will  not  be  readily  formed  in  advance  of  its  present  ])Osition 
deep  channel  is  scoured  across  it. 

jrays  Harbor  Bar  projects  beyond  the  general  coast  line  in  a 
b  shape,  as  is  well  shown  on  Coast  Survey  charts  Nos.  6100  and 
The  material  of  the  bar  is  a  fine  gray  sand, 
tly  opposite  the  entrance  the  outer  3-fathom  curve  is  beyond 
die  of  the  harbor  throat,  a  distance  of  4  miles, 
general  distance  between  the  inner  and  outer  3-fathom  curves 
^eatly,  but  it  may  be  said  to  be  approximately  one- half  mile  in 
nity  of  the  bar  channel. 

the  most  accurate  information  available,  it  is  ascertained  that 
b  bar  channel  varies  in  depth  from  12  to  20  feet,  and  in  direction 
arly  south  to  northwest. 

sarly  as  can  be  ascertained  it  is  learned  that  there  is  a  great 
hange  in  the  bar  channel,  occurring  in  about  thirty-five  to  forty 
nd  a  lesser  one  occurring  at  short  and  irregular  intervals, 
greater  movement  seems  to  follow  or  be  coexistent  with  the 
^  up  and  movement  of  the  sand  island  off  the  southern  end  of 
»rown.  When  the  island  is  well  formed  the  best  entrance  chan- 
)  the  northwest,  and  as  the  island  travels  north  the  channel 
south.  The  entrance  channel  is  at  its  best  when  leading  out 
on  th  west.  I 

this  position  it  swings  gradually  around  to  the  south,  until  it 

a  direction  that  is  nearly  due  south.  As  this  movement  takes 
le  channel  becomes  deeper,  but  narrow  and  crooked,  and  imme- 
following  this  it  breaks  out  to  the  west  and  commences  to  swing 

to  the  southward  again.    The  smaller  movement,  from  west 
to  south,  occurs  many  times  more  than  the  greater, 
cyclic  movement  of  the  channel  has  an  important  bearing  upon 
1  of  improvement  recommended. 


/4 
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During  tlie  winter,  when  the  southwest  storms  prevail,  the  water  n 
deeper  in  the  entrance  channel  than  daring  the  summer.  This  is 
attributed  to  the  heavy  freshets  more  than  connteracting  the  efforts  of 
the  storm  to  close  the  bar.  The  bar  channel  closes  to  some  extent  dur- 
ing the  summer,  when  the  milder. northwest  winds  prevail,  when  the 
sands  of  the  higher  spits  and  beaches  are  dry,  when  the  ebb  and  flow 
of  the  tide  is  small,  and  when  there  are  no  freshets. 

Littoral  current. — In  the  vicinity  of  Grays  Harbor  there  is  a  littonl 
current,  the  general  resultant  of  which  tends  to  the  north. 

This  general  current  to  the  northward  is  ordinarily  considered  u   ' 
the  eddy  caused  by  the  southward  flowing  Japanese  Gulf  Stream.   It 
is  noted  all  along  the  coast  and  has  received  the  name  of  the  Davidson 
Inshore  Eddy  Current. 

While  the  resultant  littoral  current  is  to  the  north,  it  ordinarily 
follows  the  direction  of  the  prevailing  winds,  moving  to  the  southward 
in  summer  and  to  the  northward  during  winter.  In  intensity  it  is  said 
to  reach  as  high  as  2^  miles  per  hour  either  way. 

Surveys. — There  have  been  five  surveys  of  the  Grays  Harbor  entrana 
made,  covering  a  period  of  thirty-two  years.  Three  were  made  by  the 
Coast  Survey  in  1862, 1883,  and  1891,  and  two  by  the  U.  S.  Engines 
Department,  1881  and  1894. 

Charts  of  the  first  four  of  these  surveys,  reduced  to  the  same  scale, 
^oi5>  are  herewith.  The  survey  of  1894  is  shown  on  a  separate  map 
on  a  scale  of  ^jj^otj- 

The  bar  and  bar  channel  shown  on  all  these  charts  are  similar,  except 
those  shown  on  the  1862  chart. 

In  1862  the  bar  channel  was  to  the  northwest  of  the  harbor  throat; 
in  all  the  others  it  is  to  the  southwest..  The  complete  charts  of  1891 
and  1894  show  the  bar  to  be  in  a  lumpy  condition.  The  survey  of 
1894  shows  almost  as  good  water  in  a  nearly  due  south  course  as  in  the 
southwest  course,  and  it  is  understood  that  pilots  are  now  using  this 
southerly  channel.  It  also  shows  almost  as  good  water  in  a  westerly 
and  northwesterly  direction  as  in  the  channel  to  the  southwest.  The 
survey  of  1862  shows  but  one  channel,  the  one  leading  to  the  north- 
west. It  is  quite  possible,  and  in  my  opinion  very  probable,  that  a  good 
channel  existed  also  to  the  southwest,  although  not  shown  on  the  chart 
The  survey  was  made  in  a  sailing  brig,  and  the  soundings  were  appar- 
ently almost  entirely  confined  to  the  water  way  leading  out  to  the  north- 
west, which  was  probably  the  best  known  channel  at  the  time.  Ho 
soundings  are  shown  to  the  south  and  southwest. 

There  is  another  condition  bearing  upon  the  question  of  improvement 
which  is  not  fully  shown  on  the  charts.  This  is  the  existence  of  a  chan- 
nel leading  to  the  south  around  and  close  in  to  Point  Hanson.  This  is 
indicated  on  the  map  of  1862,  and  slightly  on  the  map  of  1881,  and  was 
observed  but  not  surveyed  by  Mr.  Clapp  in  1894.  It  is  marked  on  his 
map  as  Canoe  Channel  from  the  fact  that  it  is  used  by  fishermen  and 
and  others  going  in  and  out  in  small  boats  in  smooth  weather. 

Pl^n  of  iviprovement, — The  plan  proposed  for  the  improvement  of  the 
entrance  to  Grays  Harbor  is  based  upon  the  theory  of  controlling  the 
ebbing  and  flooding  waters  to  a  sufficient  extent  to  concentrate  and 
direct  upon  the  bar  in  a  fixed  location  a  much  greater  portion  thereof 
than  would  naturally  go  there,  thereby  scouring  a  channel  across  the 
bar  of  depth  ample  for  all  purposes  of  navigation  and  permanent  in 
position. 

The  large  tidal  volume  and  discharge  from  Grays  Harbor  famish  the 
means,  if  properly  dkect/^^  to  secure  a  bar  channel  of  satisfactoi:; 
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depth.  The  ordinary  mean  tidal  discharge  is  estimated  at  748,000  cubic 
feet  i>er  second.  Its  tremendous  scouring  effect  is  shown  at  the  harbor 
throat,  where,  as  long  as  the  harbor  has  been  known,  depths  of  100  feet 
have  been  maintained. 

It  is  recognized  that  in  order  to  produce  a  satisfactory  channel  it  is 
necessary  to  add  to  a  natural  channel  but  a  limited  proportion  of  the 
ebbing  and  flooding  waters  now  going  elsewhere,  provided  these  waters 
can  be  kept  flowing  there  permanently.  In  other  words,  it  is  >  by  no 
means  necessary,  as  it  is  not  desirable,  to  direct  all  the  ebbing  and  flood- 
ing waters  into  a  single  narrow  bar  channel. 

It* is  also  recognized  that  the  safety  of  any  controlling  works  demand 
that  but  a  small  proportion  of  the  flowing  waters  be  fully  controlled  by 
artificial  means. 

Based  upon  the  ordinarily  accepted  theories  of  harbor  improvement, 
as  shown  by  the  plans  adopted  for  various  places  in  the  United  States, 
the  plan  for  Grays  Harbor  would  be  to  confine  the  outflowing  and  inflow- 
ing waters  between  two  jetties  more  or  less  parallel  and  converging  upon 
the  bar  to  a  sufficient  distance  apart  to  concentrate  and  direct  the  waters 
in  a  single  bar  channel. 

Becent  experiences  and  consideration  of  the  subject  convince  me, 
however,  that  at  Grays  Harbor  this  ordinary  plan  can  be  deviated  from, 
and  that  one  jetty,  if  properly  located,  will  accomplish  results  folly  as 
good  as  two,  at  a  vastly  less  cost  and  without  any  undue  or  destructive 
strain  upon  the  structure  from  the  developed  currents. 

At  Coos  Bay,  the  one  jetty  that  has  been  built  has  caused  a  bar 

cbannel  to  be  developed  and  maintained  fally  equal  to  that  which  it 

I  was  hoped  to  accomplish  with  two  jetties.    There  the  jetty  has  been 

1  interposed  against  the  slow,  constant  movement  of  the  bar  channel  to 

the  northward.    The  plan  proposed  for  Grays  Harbor  is  based  largely 

upon  the  results  obtained  and  studies  made  at  Coos  Bay. 

At  the  mouth  of  the  Columbia  the  single  jetty  has  been  eminently 
successful.  Here  there  is  a  rocky  headland  on  the.  north,  and  the  sit- 
uation is  apparently  quite  different.  In  reality,  however^  it  is  much 
more  similar  than  appears  at  first  sight,  for  the  limiting  or  the  waters 
to  the  north  of  the  bar  channel  is  due  not  to  the  Cape  Disappointment 
headland  but  to  f  eacock  Spit  and  its  tailing  sands.  There  are  many 
I>oint8  of  resemblance  in  the  Grays  Harbor  problem  to  that  at  the 
Ck)lumbia  Eiver. 

The  plan  proposed  for  the  improvement  of  Grays  Harbor  entrance 
consists  of  a  single  high-tide  rubblestone  jetty  founded  on  Point  Han- 
son and  directed  out  to  sea  as  shown  on  the  plot. 

The  receiving  wharf  is  located  on  the  south  channel  inside  the  harbor 
sufficiently  far  to  enable  stone  scows,  etc.,  to  be  unloaded  in  safety. 

The  jetty  tramway  approach  thence  extends  nearly  due  west  7,300 
feet  across  the  head  of  Point  Hanson;  the  jetty  commencing  at  the 
high-tide  line  extends  still  nearly  due  west  10,900  feet  along  the  South 
or  Trustee  Spit  at  a  distance  of  about  1,000  feet  from  its  outer  steep 
slope,  cutting  off  the  inner  coast  or  Canoe  Channel.  Leaving  Trustee 
Spit  it  curves  to  the  southwest  tor  7,300  feet,  reaching  the  crest  of  the 
bar  at  about  the  present  location  of  the  mid-channel  bar  buoy.  Here 
it  stops. 

With  this  location  the  water  flowing  to  the  southward  through  the 
inside  coast  channel  over  Trustee  Spit  and  beyond  this  to  the  end  of 
the  jetty  would  be  stopped  from  flowing  in  its  present  direction  and 
compelled  to  go  in  and  out  to  the  north  of  the  jet^.  It  is  believed  that 
these  deflected  waters  added  to  the  natural  waters  of  the  desired  chan- 
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Del  location  will  give  au  improved  bar  channel  sufficient  for  all  purposes 
of  navigation. 

With  the  jetty  in  this  location  the  slow  cyclic  movement  of  thebir 
channel  would  be  stopped  when  the  latter  reaches  its  best  and  most 
satisfactory  position,  and  it  is  believed  that  the  jetty  would  maintaio 
it  in  this  position.  The  jetty  would  prevent  the  channel  from  moviDg 
toward  the  south  and  there  would  be  no  occasion  for  it  to  ^^  break  oaf 
to  the  west  or  northwest. 

The  exposed  end  of  the  jetty  would  be  nearly  head  on  to  the  wont 
storms,  those  from  the  southwest,  an  important  point  in  maintaiuingiti 
stability.  The  slightly  curved  direction  given  to  the  jetty  trace,  coo- 
vex  to  the  channel,  will  give  to  the  channel  whatever  advantage  there 
is  due  to  the  tendency  of  tidal  flows  to  follow  a  convex  curve.  The 
channel  would  also  have  the  direction  and  location  most  convenient  and 
desirable  for  the  commerce  centering  in  the  harbor. 

On  the  direct  line  from  Point  Brown  to  Point  Hanson,  the  line  opoD 
which  the  greatest  depth  is  found,  the  midtide  section  has  an  area  of 
246,000  square  feet.  The  maximum  depth  on  this  line  is  about  lOOfeet^ 
a  depth  entirely  inadmissible  in  the  vicinity  of  jetties  unless  tiiejettieB 
be  protected  by  long  and  costly  groins. 

If  a  system  of  double  jetties  were  adopted  it  would  be  necessary  to 
provide  a  minimum  waterway  between  them  fully  equal  to  246,000 
square  feet.  Assuming  an  average  midtide  depth  of  20  feet  this  vonU 
require  that  the  jetties  should  be  spaced  2^  miles  apart,  if  built  to 
high  tide. 

If  this  width  were  narrowed  there  would  be  a  tendency  to  dangeroos 
undermining  of  the  jetties,  which  would  increase  as  the  width  dimin- 
ished.    Within  this  necessary  width  of  over  2  miles  there  would  nn- 
doubtedly  develop  one  or  more  channels-  of  much  greater  depth  than 
20  feet  at  midtide.    Such  a  channel. might  occupy  any  position  betveeii 
the  jetties,  and  on  leaving  the  concentrating  influence  of  the  jetties 
would  have  almost  as  great  latitude  in  choosing  its  direction  as  woul^ 
be  the  case  of  a  channel  with  but  a  single  jetty  as  directaix.   It  "^^ 
therefore  believed  at  the  present  time  that  it  is  unnecessary  to  provic^' 
a  north  jetty  or  to  make  provision  or  estimate  for  any  other  constsi*^ 
tion  than  as  herein  indicated. 

It  is  proposed  that  the  jetty  shall  be  extended  to  the  ordinary  c 
of  the  bar  in  its  present  location.  This  would  give  a  total  length 
the  structure  of  25,500  feet  from  the  receiving  wharf  to  the  end. 

Of  this  there  would  be  7,300  feet  of  simple  tramway  constmcti^^ 
across  Point  Hanson,  10,900  feet  across  Trustee  Spit,  where  the  water  ^ 
comparatively  shallow,  and  7,300  feet  in  water  from  6  to  22  feet  de^J 
at  low  water. 

The  jetty  which  is  estimated  for  is  similar  in  all  essential  respects  ^ 
those  built  at  the  mouth  of  the  Columbia,  at  Coos  Bay,  and  elsewherfi' 
In  brief,  it  would  consist  of  a  rubble  mound  of  large  and  heavy  stonf 
built  upon  a  foundation  of  brush  mattress  fit)m  a  pile  and  timber 
tramway. 

The  following  points  bearing  on  the  estimates  of  cost  are  submitted: 

Plant — The  plant  required  for  the  yroper  and  economical  conduct  of 
the  work  of  building  a  jetty  from  Point  Hanson  for  the  improvement 
of  Grays  Harbor,  provided  the  work  is  carried  on  in  a  similar  mannei 
to  that  at  the  Columbia  Kiver  and  Coos  Bay,  is  as  follows: 

Wharf. -^A,  wharf  woald  have  to  be  built  in  some  convenient  sheltered  loca- 
tion inside  the  bay^aboat  in  the  location  shown.  Snch  a  wharf  shoold  be 
built  about  50  by  250  feet  \ii  voa  aiidLV&i«a\>«\Mxeavdinary  hiffh  water,  and 
provided  with  the  Tequ\&\tetuTiit«b)Q\M«ffiL<^\x«i^^Vfif^^'^^  ^Xj^^i^\^sEkatod 

.   cost  is **•- ^^^5»^ 
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id,  elc— Land  and  wharf  rights  and  ri^ht  of  way  priyilegea  acroM  the  end 

>t  the  Point  Hanson  peninsula  it  is  estimated  will  cost $6^  000 

rrtcilM.— Two  derricks  at  $250  each  will  cost 500 

inting  enginea.—Tvro  10  by  16  inch  double-cylinder  hoisting  engines,  at  $1,700 

«ch 3,400 

eamotir€8, — Four  locomotives  of  about  13  tons  each  would  be  required; 

rhese,  at  $3,500  each,  would  cost 14,000 

\mp  cars.— Forty  geared  dump  cars  would  be  required,  at  $450  each 18, 000 

it  cars. — There  would  be  required  for  the  mattress  work  and  various  other 

jnrposee,  8  flat  cars,  at  $275 ' 2,200 

>9k  ear$. — Two  push  cars  at  $40  would  be  required 80 

mdcar. — One  hand  car  at  $75  would  berequirod 75 

le  driver,— One  revolving  pile  driver  for  constructing  the  jetty  tramway 

srould  be  required.    This  it  is  estimated  would  cost 9, 000 

nder  car. — A  tender  car  for-  supplying  piles,  lumber,  etc.,  to  the  driver 

irould  cost  about 800 

itiress  maker, — A  movable  derrick  apparatus  for  handling  the  small  trees  and 
naking  the  mattresses  of  them  would  be  required.    This  it  is  estimated 

would  cost,  with  hoisting  engine,  etc 3,000 

ater  supply, ^The  water  supply  would  probably  be  pumped  from  driven 
v^ells  Dy  a  special  pump  and  boiler,  all  of  which,  with  tanks  properly 

located  and  the  necessary  piping,  would  cost  about 3,000 

achine  shop, — It  would  be  requisite  to  have  a  shop  supplied  with  the  tools 
necessary  for  making  needed  repairs  to  the  plant.    Such  a  shop  with  a 

boiler  and  engine,  machinery,  and  tools,  would  cost 5, 000 

wis  and  anpliances. — The  tools  and  appliances  required  for  the  proper  con- 
duct of  tne  work  would  cost 5,000 

orage  platforms, — It  is  estimated  that  150,000' square  feet  of  gridiron  would  * 
be  reffuired  for  the  storage  of  piles,  lumber,  etc.    This,  at  2  cents  per  square 

foot,  would  cost 3,000 

fice  huilding, — ^A  suitable  office  building  would  cost 1, 200 

ther  buildings, — A  roundhouse,  ooal  bunker,  and  houses  over  the  hoisting 

engines  and  pump,  and  car  shed  would  cost  about 3, 500 

ops. — Blacksmith,  carpenter,  and  general  repair  shops  would  cost 2, 500 

■Living  a4Xiommodatums. — The  proximity  of  the  work  to  the  town  of 
eatport,  where  all  employees  could  find  living  accommodations,  would 
aviate  the  necessity  of  providing  special  living  accommodations  at  the 
>rk8. 

floating  plant, — There  being  no  stono  suitable  for  jetty  work  on 
'ays  Harbor  or  in  its  immediate  vicinity  it  would  probably  be  neces- 
^y  to  take  it  by  water  from  the  Columbia  Eiver.  For  this  purpose  it 
'Uld  be  requisite  to  provide  at  least  five  seagoing  model  barges,  each 
^able  of  carrjring  in  its  hold  1,200  tons  of  rock  on  a  draft  not  exceed- 
?  10  feet.  The  barges  would  have  to  be  provided  with  very  large 
tch  accommodations  for  the  facility  of  loading  and  unloading,  and 
Brything  would  have  to  be  made  snug  and  tight  for  the  sea  trip. 
(t  is  estimated  that  these  barges  fully  completed  and  provided  with 
chors,  chains,  lines,  living  accommodations  for  the  bargemaster, 
e,,  would  cost  $13,000  each,  or  for  the  five,  965,000;  two  deck-barges 
1^  lumber,  wood,  brush,  etc.,  at  $1,200,  $2,400;  small  boats,  $300;  total 
r  floating  plant,  $67,700. 
This  makes  the  cost  of  the  plant  as  follows: 

Tiarf $7,000 

and,  rights  of  way,  etc 5, 000 

erricks 500 

oisting  engines 3, 400 

ocomotives 14,000 

ump  cars 18, 000 

lat,  pnsh,  and  hand  cars 2, 355 

evolving  pile  driver 9, 000 

3Dder  ear 800 

attress  maker % 3,  COO 

'ater  supply 3,000 

achiaesQop 5^000 
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Tools  and  appliaDces 16^000 

Storage  platforms S,O(I0 

Office  buildiug !,«» 

Other  bnildings 3,« 

Shops 2,5(» 

Floating  plant 67, 1W 

Total 153,» 

It  seems  proper  to  invite  attention  to  the  fact  that  at  the  month  of  the 
Oolumbia  Kiver  there  is  a  full  plant  and  equipment  for  carrying  on  jet^ 
work,  and  that  the  work  at  this  point  is  practically  completed.  This 
plant  has  very  little  value  except  for  jetty  work.  If  it  could  be  used 
for  the  Grays  Harbor  work  the  cost  of  the  plant  which  it  would  be 
required  to  build  or  purchase  would  be  reduced  to  a  sum  not  exceeding 
$100,000.  Of  this  the  stone  barges  would  cost  $65,000,  the  barges 
used  in  the  Columbia  Kiver  work  not  being  suitable  for  the  sea  trip  to 
Grays  Harbor.  There  is  also  a  good  plant  at  Yaquina  Bay,  where  the 
operations  of  jetty  building  are  about  completed,  and  wbicn  is,  in  tbe 
main,  only  valuable  for  similar  work  elsewhere. 

The  tramway. — The  tramway  would  be  in  the  main  like  that  attk 
Columbia  River  and  Coos  Bay.  It  would  be  built  with  a  revolving 
hydraulic  pile  driver,  running  upon  the  double-track  railroad,  \i\M 
which  the  supplies  would  be  carried  to  the  front,  and  upon  which  tbe 
stone  dump  cars  would  run. 

At  the  Columbia  little  trouble  has  been  experienced  due  to  the  rar- 
ages  of  the  teredo.  At  Grays  Harbor  trouble  from  this  source 
be  expected,  as  the  relative  amount  of  fresh  water  coming  into 
harbor  is  not  sufficient  to  prevent  its  action.  This  is  a  strong  reason 
why  the  work,  if  once  undertaken,  should  be  pushed  to  completion  at  tbe 
earliest  practicable  date  before  the  wharf  and  tramway  are  destroyed. 

In  estimating  the  cost  of  the  tramway  diagonal  bracing  is  left  out, 
as  experience  teaches  that  it  is  of  little,  if  any,  value,  and  in  some 
aspects  is  a  positive  detriment.  In  the  outer  deep-water  portion  addi- 
tional strength  is  given  to  the  tramway  by  strapping  the  caps  to  the 
piles  with  iron  straps  2^  inches  wide  and  three-eighths  inch  thick. 

At  Grays  Harbor  first-class  piles  can  be  had  for  4  to  5  ceuts  per  foot) 
and  excellent  lumber  for  $6  to  $8  per  1,000  feet,  B.  M.,  delivered. 

The  following  is  the  detailed  estimated  cost  of  the  tramway: 

Estimated  cost  of  tramway  per  16-foot  heni  across  Paint  Hanson. 

Four  25-foot  piles,  100  linear  feet,  at  5  cents $5.W 

Lumber,  1,480  feet,  B.M.,  at  $8 U.« 

^teel  rails,  640  pounds,  at  2^  cents 16.W 

Joints  for  rails,  2,  at  40  cents • 

Railroad  spikes,  reverse  points,  24  pounds,  at  3  cents ft 

Driftbolts,  1-iuch  and  l^-inch,  60  pounds,  at3  cents 1.9 

6-inch  spikes,  5  pounds,  at  3  cents IS 

Handling  and  storing  lumber  and  piles 2.  W 

Labor,  building  tramway 11.W 

Total  cost  of  16-foot  bent 49.91 

Cost  per  foot 3.  tf 

For  the  section  across  Trustee  Spit  this  cost,  due  to  increased  length 
of  piles  and  greater  cost  of  labor  in  building,  would  amount  per  bent 
of  16  feet  to  $56.31,  or  $3.52  per  linear  foot. 

For  the  outer  section  in  deep  water,  due  to  the  same  and  the  farther 
necessity  of  strapping  the  caps  to  the  piles,  the  cost  per  bent  would 
be  $70.44,  or  $4.10  per  linear  foot. 


APPENDIX   T  T — REPORT  OP  CAPTAIN  8YM0NS.  3525 

The  cost  of  the  tramway  is  estimated,  therefore,  as  follows: 

Point  Hanson  section,  7,300  feet,  at  $3.12 $22,776.00 

Trustee  Spit  section,  10,900  feet,  at  $3.52 38,368.00 

Deep-water  section,  7,300  feet,  at  $4.40 32,120.00 

Total 93,264.00 

To  this  must  be  added  a  percentage  to  cover  tbe  cost  of  switches,  turnout's, 
cross  overs,  head  enlargement,  accidents,  delays,  etc  This  is  estimated 
at  10  per  cent 9,326.40 

Total  cost  of  tramway 102,590.40 

The  wharf  shoald  have  an  elevation  of  15  feet  above  ordinary  high 
ide,  and  the  tramway  shoald  have  an  upgrade  sufficient  to  reach  an 
levation  of  22  feet  above  high  tide  when  it  comes  to  deep  water.  This 
levation  would  continue  to  the  end. 

Mattress  foundation. — The  available  supply  of  brush  at  Grays  Har- 
or  is  very  limited,  and  mattresses  like  those  built  at  the  mouth  of  the 
Columbia  and  at  Coos  Bay  are  hardly  practicable.  There  is,  however, 
[^  convenient  localities  a  large  amount  of  small  spruce  trees  from  4  to  8 
etches  in  diameter  at  the  butts  and  60  to  80  feet  long.  It  is  believed 
bat  these  trees  can  be  converted  into  an  excellent  foundation  mattress, 
ty  laying  them  with  the  tops  toward  the  channel  the  required  degree  of 
L^xibib'ty  would  be  obtained. 

An  excellent  and  convenient  way  of  making  the  mattress  would  be 
>y  laying  the  small  trees  diagonally  to  the  direction  of  the  jetty,  crossing 
^ch  other  at  right  angles,  and  all  firmly  bound  together. 

The  mattress  required  for  crossing  Trustee  Spit  will  cost,  it  is  esti- 
aated,  $3  per  foot,  and  that  required  for  the  deep-water  section  will 
:ost,  it  is  estimated,  $4  per  foot. 

:*ru8tee  Spit  mattress,  10,900  feet,  at  $3 $32,700 

>eep-water  mattress,  7,300  feet,  at  $4 29,200 

Total 61,900 

EnrockmenU — After  careful  and  diligent  search  the  conclusion  has 
3een  forced  upon  me  that  there  is  no  stone  suitable  for  jetty  construe- 
;ion  in  the  vicinity  of  Grays  Harbor.  Neither  can.  I  ascertain  that 
suitable  stone  exists  along  the  line  of  the  railroad  running  to  the  har- 
Dor  within  a  reasonable  distance. 

The  most  available  and  surest  stone  supply  seems  to  be  from  the 
Columbia  Eiver,  and  in  making  the  plans  and  estimates  this  source  of 
supply  is  assumed. 

Assuming  also  that  the  stone  is  taken  from  the  same  point  as  that 
For  the  Columbia  River  Jetty,  the  stone  for  the  Grays  Harbor  work  will 
have  to  be  towed  95  miles  down  the  Columbia  to  Astoria,  out  across 
the  Columbia  River  Bar,  45  miles  by  sea,  and  across  the  Grays  Harbor 
Bar,  and  into  the  harbor,  a  total  distance  of  160  miles. 

Deck  barges  can  not  be  used.  The  stone  will  have  to  be  carried  in 
the  hold  of  barges  which  will  be  required  to  be  completely  and  tightly 
decked  over  for  the  ocean  trip. 

The  work  of  supplying  stone  to  the  jetty  naturally  divides  itself  into 
four  parts: 

1.  Quarrying  and  loading  it  on  the  barges. 

2.  Towing  to  mouth  of  the  Columbia  River  and  returning  empty 
barges. 

3.  Towing  from  the  mouth  of  the  Columbia  to  Grays  Harbor  and 
returning  empty  barges. 

4.  Unloading  the  stone  and  hauling  and  dumping  it  in  the  Jetty. 


{ 
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Each  of  these  items  has  been  specially  investigated,  and  a  fair  and 
liberal  estimate  of  the  cost  is  as  follows : 

GentL 

1.  Qnarrying  and  loading,  per  ton 55 

2.  Towing  to  mouth  of  river,  per  ton 15 

3.  Towing  to  Grays  Harbor,  per  ton 15 

4.  Putting  in  jetty,  per  ton 12 

Total tJ? 

It  must  be  borne  in  mind,  however,  that  delays  are  very  liable  to 
occur  and  accidents  to  happen  in  this  part  of  the  work,  and  it  is  then- 
fore  deemed  proper  to  increase  this  estimated  cost  of  stone  by  10  |)er 
cent  to  cover  such  contingencies.  This  will  make  the  stone  cost  in  the 
jetty  $1.07  per  ton. 

In  estimating  the  amount  of  stone  required  for  the  jetty  it  is  assumed 
that  the  bottom  along  the  line  of  the  jetty  will  remain  unchanged,  that 
the  foundation  mattresses  will  just  about  compensate  for  the  inevitable 
scour  in  advance  of  construction,  and  that  the  top  of  the  enrockment 
when  completed  will  slope  from  an  elevation  of  7  feet  above  high  wat4!ir 
on  Point  Hanson  down  to  an  elevation  of  4  feet  above  high  water  at  the 
outer  end.  It  is  also  assumed  that  at  the  end  the  enrockment  will  be 
doubled  for  250  feet  in  length.  The  amount  of  stone  required  for  eaoh 
depth  was  determined  from  a  study  of  the  amounts  used  for  correspond- 
ing depths  in  the  Columbia  Eiver  and  Coos  and  Yaquina  Bay  jetti^ 

In  this  connection  it  is  to  be  noted  that  the  average  depth  of  the 
water  along  the  line  of  the  proposed  jetty  is  much  less  than  that  along 
the  line  of  the  Columbia  River  Jetty.  The  general  average  depth  of 
the  Columbia  River  Jetty  below  low  water  is  15.8  feet,  while  the  general 
average  depth  of  the  proposed  Grays  Harbor  Jetty  is  but  7.6  feet  beloY 
low  water. 

The  following  table  shows  the  lengths  of  the  sections  of  different 
depths  and  the  estimated  tonnage  for  each  section : 


Length  of 
section. 

Depth  of 

flection  at 

jd.  L.  L*  Vi, 

Tonnage  of 

stono,  per 

foot  of 

section. 

Total  ton- 
nage of  sec- 
tion. 

Feet. 

Feet. 

Tons. 

Ton*. 

1,900 

22 

52 

96,800 

800 

21 

49 

39,200 

700 

20 

47 

32,900 

600 

19 

44 

26,400 

500 

17 

39 

19,600 

100 

16 

37 

3,700 

400 

15 

35 

14,000 

300 

14 

32 

9,600 

500 

13 

30 

15.600 

1,800 

9 

22 

39,600 

500 

6 

17 

8.500 

2,500 

5 

15 

37.500 

4,700 

3 

12 

56.400 

1,900 

0 

10 

19,000 

1,000 

(*) 

8 

8,000 

18,200    

428.100 

260  feet  end  enlargement  at  52  tons 

13,000 

441,100 

441,100  tons,  at  $1.07 =$471,977. 


*  Above  low  water. 


Oroins, — It  will  probably  be  found  desirable  and  necessary  to  build 

some  groins  along  the  channel  side  in  the  deep-water  portion  of  the 

jetty  beyond  Trustee  8\)\x.   T\i^  ^yq^^t  wumber,  location,  and  length  of 
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these  can  be  best  determined  when  the  work  is  approaching  completion. 
In  order  to  cover  the  cost  of  the  groins  in  this  repoit,  it  is  estimated 
that  five  will  be  required,  each  2(K)  feet  long  and  1,000  feet  apart,  the 
enrockment  stalling  at  high  tide  at  the  jetty  and  ending  at  low  tide  at 
the  ends  of  the  groins. 

The  tramway  for  these  groins,  at  the  maximum  price  for  the  main 
tramway,  will  cost,  it  is  estimated — 

1,000  feci,  at  $4.84 $4,840 

Mattress  for  groins,  1,000  feet,  at  $4 4,000 

Enrockment  of  groins,  30,000  tons,  at  $1.07 32,100 

Total 40,940 

Share  protection, — Experience  shows  that  where  a  work  like  the  one 
oatlined  for  Grays  Harbor  is  built  and  the  natural  conditions  are 
changed  to  a  greater  or  less  extent  that  it  is  almost  invariably  found 
necessary  to  do  some  revetment  work  about  the  root  of  the  jetty  to 
prevent  or  limit  destructive  erosion. 

The  amount  required  can  not  be  predetermined  with  any  degree  of 
accuracy. 

At  Grays  Harbor,  for  the  work  as  planned,  it  is  believed  that  a  great 
extent  of  revetment  work  will  not  be  required. 

In  order  to  be  on  the  safe  side,  however,  it  is  estimated  that  there 
will  be  5,000  feet  of  shore  line  requiring  protection,  which,  at  $3  per 
foot,  will  cost  $15,000. 

The  summarized  cost  of  the  proposed  improvement  at  Grays  Harbor^ 
as  estimated,  is  as  follows: 

Plant $153,855.00 

Tramway 102,590.40 

M  attress  foundation 61, 900. 00 

Enrockment 471,977.00 

Groins 40,940.00 

Shore  protection 15,000.00 

Engineering,  snperintendeuoe,  oflice  expeuaesi  etc.,  5  per  cent 42, 318. 12 

888, 680. 52 
For  contingencies,  accidents,  delays,  repair  of  plant  and  tramway,  care 

of  property,  etc.,  lili  per  cent 100,065.06 

988, 765. 58 
Making  the  cost  of  the  proposed  improvement,  in  round  numbers 1, 000, 000. 00 

The  plan  proposed  for  the  improvement  of  the  Grays  Harbor  entrance, 
I  believe,  will  give  a  permanent  bar  channel  with  an  ordinary  depth  of 
at  least  24  feet  at  the  mean  of  the  lower  low  waters.  It  is  believed  that 
good  results  will  follow  immediately  upon  the  closing  of  the  Canoe 
Channel,  and  the  benefits  would  continue  to  increase  as  the  jetty  was 
extended  to  the  front. 

It  is  quite  possible  that  after  the  work  outlined  is  done  it  will  be 
found  desirable  and  necessary  to  control  in  some  manner  the  movement 
of  the  sand  and  water  to  the  north  of  the  entrance.  In  just  what  this 
i^ork  will  consist,  if  any  shall  be  found  necessary,  it  is  impossible  to 
tell  at  the  present  time.  The  building  of  the  jetty  will  change  exist- 
ing conditions  so  that  plans  for  other  work  can  only  be  made  intelli- 
gently after  it  has  been  demonstrated  in  what  these  changed  conditions 
consist.  While  work  to  the  north  of  the  entrance  may  possiblv  be 
required,  this  is  by  no  means  certain.  The  south  jetty  as  planned  fol- 
lows so  closely,  in  the  greater  portion  of  its  length,  the  natural  tenden- 
cies as  exhibited  in  the  formation  about  the  entrance  that  it  is  hard  to 
conceive  that  it  will  have  any  efiect  in  producing  detrimental  changes 


3528      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S   ABMT. 

to  the  north  of  the  entrance.    It  will  probably  produce  there  a  more 
permanent  and  stable  condition  of  affairs  than  exists  at  present. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain^  Corps  of  Ungineers, 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Ool,  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[Fint  indorsement.] 

U.  8.  Engineer  Ofpicb, 

San  Francisco,  CaLj  April  4j  1895. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

It  is  true  that  for  a  year  or  more  there  has  been  a  good  entrance  at 
Coos  Bay  with  one  jetty,  but  there  is  no  certainty  that  this  condition 
will  continue.  It  is  as  yet  hardly  an  argument  for  the  sufficiency  of  a 
single  jetty.  If  it  were  it  would  argue  for  a  north  instead  of  a  soatli 
jetty,  as  herein  proposed. 

There  does  not  seem  to  be  any  unusual  difficulty  to  be  apprehended 
in  carrying  the  tidal  expanse  of  Grays  Harbor  as  a  single  stream  to  a 
point  several  miles  seaward  of  the  present  gorge.  A  waterway  about 
4,600  feet  wide  will  accommodate  the  ebb  and  flow  with  moderate 
velocities.  This  waterway  may  be  created  by  two  jetties  extended 
from  the  shore  with  an  interval  of  about  6,000  feet.  The  channel  may 
be  held  in  the  determined  position  by  groins  500  feet  or  more  in  lengtb 
extended  from  each  jetty.  At  the  outer  ends,  w^here  the  exposure  is 
great,  the  jetties  may  be  beaten  down,  but  even  then  the  great  mass  d 
circulation  will  be  between  them. 

With  a  single  jetty  the  discharge  is  likely  to  occur  in  two  or  more 
partial  channels — not  unlike  the  existing  conditions.  The  best  assur- 
ance for  a  fixed  and  deep  channel  is  afforded  when  the  tidal  expanse  is 
discharged  in  oue  concentrated  stream,  of  which  there  are  several 
illustrations  on  the  Pacific  Coast. 
.    For  these  reasons  this  project  is  regarded  as  insufficient. 

G.  H.  Mendell, 
Colonelj  Corps  of  Engineers^  Division  Engineer. 


BXJPPLEMENTAL  BEPOBT  OF  OAPT.  THOS.  W.  SYMONS,  CORPS  OF 

ENGINEEBS. 

United  States  Enginebb  Office, 

Portland^  Oreg.j  May  22j  1895. 

Genebal  :  I  have  the  honor  to  acknowledge  receipt  of  Department 
letter  of  April  12,  1896,  •  •  •  in  regard  to  my  project  for  the 
improvement  of  the  entrance  to  Grays  Harbor,  containing  Colonel 
Men  dell's  indorsement  thereon,  and  I  beg  to  submit  the  following  sup- 
plemental report  in  reference  thereto,  as. required  by  the  terms  of  your 
letter. 

Colonel  Mendell  says: 

It  is  tme  that  for  a  year  or  more  there  has  been  a  jgood  entrance  at  Coos  Bay  witb 
one  Jetty,  but  tbere  is  no  certainty  that  this  condition  wiU  continue.    It  is  as  jel 
hardly  an  argument  for  the  sufficiency  of  a  single  Jetty.    If  it  were  it  woald  argn«  • 
for  a  north  instead  of  a  bouUi  ^«tt^,  as  bereiu  proposed. 
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My  belief  in  the  efficiency  of  a  single  jetty  at  Grays  Harbor  is  based 
fdlly  as  mach  upon  the  saccess.of  the  single  jetty  as  planned  and  con- 
structed at  the  mouth  of  the  Columbia  as  upon  the  success  of  the  sin- 
gle jetty  at  Coos  Bay,  which  is  planned  as  one  of  a  pair  of  converging 
and  parallel  jetties,  but  which  alone  has  been  successful  in  maintaining 
a  bar  channel^  permanent  in  position  and  of  greatly  increased  d^th. 
From  both  of  these  successful  examples  I  think  it  fair  to  argue  that 
there  is*  at  least  a  reasonable  probability  that  a  single  jetty,  if  properly 
located,  will  be  successful  at  Grays  Harbor. 

In  the  conclusion  that  the  success  of  the  single  north  Coos  Bay  jetty 
argues  for  a  north  jetty  at  Grays  Harbor  I  can  not  agree.  The  same 
conditions  which  at  Coos  Bay  have  rendered  the  north  Jetty  effective 
in  maintaining  a  deep  and  permanent  channel  over  the  bar  exist  at 
Grays  Harbor,  but  are  reversed.  At  Coos  Bay  the  bar  channel  habit- 
ually broke  out  to  the  west  and  gradually  worked  around  to  the  north, 
getting  finally  into  an  awkward  trough  channel  nearly  parallel  with 
the  coast.  The  jetty  as  built  is  inteiposed  in  the  way  of  this  gradual 
channel  movement  to  the  northward.  It  is  to  this  fact  that  its  good 
results  in  giving  a  permanent  location  to  the  bar  channel  are  attributed. 

At  Grays  Harbor  the  bar  channel  habitually  breaks  out  to  the  west 
and  gradually  works  around  to  the  south,  getting  finally  into  an  awk- 
ward trough  channel  nearly  parallel  with  the  coast.  The  i)roposed 
jetty  is  located  to  interpose  itself  in  the  way  of  this  gradual  channel 
movement  to  the  southward  with  the  hope  and  belief  that  the  same 
resultant  action  which  has  been  found  at  Coos  Bay  will  be  found  at 
Grays  Harbor,  with  the  outcome  of  giving  a  deep,  permanent,  well- 
directed  bar  channel. 

The  situation  at  Grays  Harbor  in  regard  to  exposure,  latitude,  bar 
changes,  and  volume  of  tide  water  is  much  more  analogous  to  that  at 
the  mouth  of  the  Columbia  Biver  than  it  is  to  that  at  Coos  Bay.  It  is 
in  fact  very  similar  to  the  Columbia.  At  the  Columbia  a  single  south 
jetty  has  been  projected  and  constructed  and  is  eminently  successful 
in  giving  a  deep  channel  in  a  permanent  location,  and  this  notwith- 
standing the  fact  that  the  entrance  between  the  end  of  the  jetty  and 
Cape  Disappointment  is  over  3  miles  in  width. 

I  can  see  no  good  reason  why  the  experiment  which  has  been  so  suc- 
cessful at  the  Columbia  should  not  be  repeated  at  Grays  Harbor,  par- 
ticularly when  it  will  not  in  any  manner  interfere  with  the  construction 
of  other  works  if  they  be  found  necessary.  The  single  jetty  which  I 
have  prox>osed  would  be  one  of  a  pair  of  jetties,  should  such  a  pair  be 
found  necessary. 

Colonel  Mendell  further  says: 

There  does  not  seem  to  be  any  unusual  difficulty  to  be  apprehended  in  carrying  the 
tidal  expanse  of  Grays  Harbor  as  a  single  stream  to  a  point  several  miles  seaward 
of  the  present  gorge.  A  waterway  about  4,500  feet  wide  will  accommodate  the  ebb 
and  flow  with  moderate  velocities.  This  waterway  may  be  created  by  two  jetties 
extended  from  the  shore  with  an  interval  of  about  6^000  feet.  The  channel  may  be 
held  in  th» determined  position  by  groins  500  feet  or  more  in  length  extended  from 
each  Jetty.  At  the  outer  ends,  wnere  the  exposure  is  great,  the  jetties  may  be 
beaten  down,  but  even  then  the  great  mass  of  circulation  will  be  between  them. 

With  a  single  jetty  the  discharge  is  likely  to  occur  in  two  or  more  partial  cbsn- 
nels — not  unnke  the  existing  conditions.  The  best  assurance  for  a  fixed  and  deep 
channel  is  afforded  when  the  tidal  expanse  is  discharged  in  one  concentrated  stream, 
of  which  there  are  several  illustrations  on  the  Pacific  Coast. 

I  am  compelled  to  state  that  I  can  not  agree  with  Colonel  Mendell  in 
bis  remarks. 

l^owhere  on  the  Pacific  Coast,  nor  on  the  Atlantic  Coast,  nor,  so  far 
as  I  am  aware,  in  the  world,  has  the  attempt  been  made  to  coutcol 
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between  parallel  jetties  a  tidal  flow  of  anywhere  near  the  magnitnde  of 
that  at  Grays  Harbor,  and  1  should  view  with  great  apprehension  th€ 
attempt  to  build  the  jetties  to  control'  the  tidal  flow  as  outlined  by 
Colonel  Mendell.  With  an  average  tidal  flow  and  the  rivers  tributary 
to  the  bay  in  their  ordinary  condition  we  should  have,  in  a  channel 
4,500  feet  wide  and  an  average  of  30  feet  deep  at  low  tide,  a  mean 
tidal'velocity  of  4.9  feet  per  second,  or  3.3  miles  per  hour.  In  thisea^ 
the  maximum  velocity  would  be  about  6  miles  per  hour. 

With  a  maximum  tidal  run  out  in  such  a  channel  there  would  be  a 
mean  tidal  velocity  of  7.2  feet  per  second,  or  4.9  miles  per  hoar,  and  a 
maximum  velocity  of  about  9  miles  per  hour.  This  is  without  taking 
into  consideration  the  rivers  tributary  to  the  bay,  which  would  add 
considerably  to  the  volume  and  velocity  of  the  current  if  they  were  in 
a  freshet  stage. 

Such  velocities  as  these  are,  in  my  opinion,  incompatible  with  safety 
when  they  result  from  the  artificial  contraction  of  a  waterway  by  com- 
paratively frail  structures  built  upon  shifting  sands  and  exposed  to 
the  wave  action  on  a  very  stormy  coast.  It  must,  I  think,  be  admitted 
that  such  a  great  volume  of  water  as  that  of  Grays  Harbor  moving 
with  the  stated  velocities  and  aided  by  wind  and  waves,  is  a  tremen- 
dous i)ower  and  liable  to  play  havoc  with  any  works  exposed  to  its  fall 
force.  This  is  to  be  avoided  if  possible,  and  it  is  with  this  end  in  view 
that  I  propose  to  control  as  small  a  portion  of  the  flowing  waters  as 
XK>ssibIe  consistent  with  attaining  the  desired  end. 

At  the  harbor  throat,  or  gorge,  the  cross  sectional  area  of  the  water- 
way at  mid  tide  is  245,960  feet,  and  here  depths  of  100  feet  are  regn- 
larly  maintained.  With  a  width  of  4,500  feet,  this  same  cross  sectional 
area  could  only  be  obtained  by  an  average  depth  throughout  of  54 
feet.  It  could,  therefore,  naturally  be  expected  that  between  the  jet- 
ties spaced  as  indicated  by  Colonel  Mendell  there  would  be  depths 
exceeding  60  feet,  which  depths  confined  in  the  immediate  vicinity  of 
a  rubble  stone  jetty  founded  on  sand  would  be  very  threatening,  even 
though  the  jetty  be  guarded  by  long  and  expensive  groins. 

At  only  two  points  on  the  Pacific  Coast  have  systems  of  parallel 
jetties  controlling  the  tidal  expense  in  one  concentrated  stream  been 
practically  completed :  at  Wilmington  and  at  Yaquina.  At  Wilming- 
ton the  tidal  flow  is  only  y^o  o^  that  at  Grays  Harbor,  and  at  Yaquina 
only  ^0  o^*  tbat  at  Grays  Harbor. 

My  experience  is  such  as  to  convince  me  that  it  would  probably  be 
found  impossible  to  build  a  second  jetty  at  Grays  Harbor  within 
6,000  feet  of  a  first  one  by  the  ordinary  method,,  which  has  been  and  fs 
being  used  on  this  coast.  As  this  second  jetty  would  be  built  out  the 
currents  would  scour  a  channel  in  front  of  it  until  the  depths  would 
become  too  great  for  the  construction  of  a  pile  and  timber  tramway. 

As  the  seas  in  the  locality  are  too  rough  to  permit  of  the  construction 
of  the  jetty  from  floating  plant  there  would  be  the  necessity  of  devis- 
ing new  methods  of  construction,  which  would  surely  be  far  more 
expensive  than  those  ordinarily  used. 

As  indicative  of  the  unusual  magnitude  of  the  work  of  improving 
Grays  Harbor  by  a  system  of  parallel  jetties  in  the  manner  outlined 
by  Colonel  Mendell,  I  give  herewith  a  table  showing  the  mean  range  of 
the  tide,  the  tidal  area,  the  mean  tidal  discharge,  and  distance  apart 
of  the  proposed  jetties  for  Grays  Harbor  and  other  harbors  of  the 
United  States,  where  jetties  have  been  or  are  being  constructed^  con- 
cerning which  I  have  been  able  to  get  information : 
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Locality. 


PACIFIC. 

Colambia  River 

Grays  Harbor 

San  Diego. 

HamboldtBay 

Coo8  Bay 

Yaqtiina  Bay 

Sinslaw  River 

Coo  nil le  River 

Wilmington  Harbor 

XTUjmc. 

Galveston  Harbor. . . 
Charleston  Harbor. . 
Cumberland  Sound . 

Winya w  Bay 

St.  Jbhna  Kiver 

Sabine  Pass 

Kewbaryport 


Mean 

range  of 
ti^e. 

Tidal  areo.  i 

Feet. 

Sq 

wiU». 

6.2 

i 

M40 

8.4 

96.8 

3.7 

25.5 

5.5 

24 

5.5 

24 

7 

5 

5.2 

5.4 

4.1 

3.6 

4 

2.25 

1.1 

450 

5.1 

15 

6 

27 

3.5 

12 

4.3 

(») 

1.4 

120 

7.5 

(0 

Distance ! 

discbarge  j  ^^ZT^, 

nnr-*«ftf,.l  jetties  at 

»ea  ends. 


Mean  tidal 

discbarge 

per  second. 


Remarks. 


Oubie  feet. 
1,000,000 


746.000 


97,000 


100,000 

100.000 

38,000 

30.000 

15,000 

6.000 


250.000 

170,000 

202.000 

120.000 

76.900 

60,000 

(?) 


Feet. 

18.900 


6.000 
4,000 


2,100 

1.500 

900 

600 

600 

700 

1 

1 

7.000 
2.900 
3,900 
4.000 
1.600 
1.7W 
1,000 


High  tide  single  jetty.     Width 
between  end  of  jetty  and  Cape 
Disappointment. 
Reducea  to  about  4.500  f^i  by 
groins.     Width  propoiteil  by 
Colonel  Mendcll. 
High   tide   single  Jetty.     Ap- 
proximate width  between  end 
of  jettv  and  Point  Loma. 
High  tide  Jetties. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


Low -tide  Jetties,  i 
Do.  ' 

High  tide  Jetties. 

Da 
Do. 


*  To  Cathlamet. 


I  beg  to  invite  attention  to  the  fact  that  my  project  does  not  abso- 
lutely limit  the  work  of  improvement  to  a  single  south  jetty.  This  is 
provided  for  as  the  first  and  primary  requisite  to  the  improvement  of 
the  harbor,  and  the  belief  is  expressed  that  it  will  be  found  sufficient. 
It  is  further  stated  that — 

It  is  quite  possible  that  after  the  work  outlined  is  done  it  will  be  found  desirable 
and  necessary  to  control  in  some  manner  the  movement  of  the  sand  and  water  to  the 
nortli  of  the  entrance.  In  just  what  this  work  will  consist,  if  any  shall  be  found 
necessary,  it  ia  impossible  to  tell  at  the  present  time,  etc. 

If  in  the  ftiture  a  north  jetty,  as  outlined  by  Colonel  Mendell,  or  any 
other  work  should  be  found  necessary,  it  can  be  planned  and  estimated 
for  in  a  much  more  rational  and  intelligent  manner  than  it  can  be  at 
present. 

Colonel  Mendell  says,  "  With  a  single  jetty  the  discharge  is  likely  to 
occur  in  two  or  more  partial  channels."  My  contention  is  that  even  if 
this  does  occur,  one  of  these  channels  will  be  determined  in  position 
by  the  jetty,  be  i>ermanent  in  position,  and  deep  enough  for  ail  purposes 
of  commerce.  If  this  is  found  to  be  the  case,  then  the  improvement 
will  be  sufficient. 

The  single  south  jetty  at  the  mouth  of  the  Columbia,  acting  in  the 
same  manner  as  the  proposed  south  jetty  at  the  entrance  to  Grays 
Harbor  is  designed  to  act,  has  effected  the  object  of  giving  a  good, 
single,  permanent  entrance  channel  to  the  Columbia,  and  I  can  see  no 
reason  why  the  same  should  not  be  effected  at  Grays  Harbor. 

I  have  laid  down  in  dotted  lines  upon  the  map  herewith  the  north 
jetty  about  as  outlined  by  Colonel  Mendell,  6,0()0  feet  from  the  south 
jetty,  as  proposed.  Five  groins,  each  500  feet  long,  are  also  shown.  If 
such  a  structure  should  be  built,  it  would  be  desirable  to  extend  two  of 
the  south  jetty  groins  to  500  feet  in  length,  and  to  build  two  new  ones, 
each  500  feet  in  length. 

Based  upon  the  same  general  plans,  methods  of  construction,  size  of 
enrockment,  and  the  present  elevation  of  the  bottom,  the  cost  of  this 


3532      REPORT  OF  THE   CHIEF  OF   ENGINEERS,  U.  8.  ARMY. 

north  jetty,  with  groins,  shore  protection,  and  additional  groins  on 
south  side,  is  estimated  at  $l,3d3,309. 

This  estimate  is  based  upon  using  the  same  plant  as  that  provi* 
for  in  the  estimate  for  the  south  jetty,  as  far  as  practicable,  and  a] 
the  assumption  that  it  can  be  built  by  the  same  methods,  which,  i 
be  built  aAer  the  south  jetty,  is  questionable. 

I  submit  this  plan  and  estimate  for  a  north  jetty  in  accordance  ^ 
Colonel  Mendell's  suggestion.  It  is  my  opinion  that  a  north  jett 
not  necessary,  but  that  if  one  is  to  be  built  its  distance  from  the  so 
jetty  should  be  greater  than  the  distance  shown  on  the  map. 

If  this  north  jetty  must  be  provided  for  in  the  plans  and  estima 
I  submit  that  such  provision  should  be  only  of  a  tentative  charac 
that  is,  the  jetty  should  only  be  built  when  it  is  demonstrated  U 
necessary,  in  a  location  to  be  hereafter  determined,  and  then  only 
enough  and  high  enough  to  accomplish  the  desired  result. 

The  following  is  thl  estimate  of  the  cost  of  the  additional  ir 
outlined  by  Colonel  Mendell : 

Plant: 

Removal  and  repair  of  plant $1( 

Wharf ^ 

Land  and  rights  of  way 

Water  supply l 

Machine  shop J 

Storage  platforms J 

Office  building ] 

Barracks  and  mess  house 2 

Shops 1 

Storehouses,  etc 1 

Total  for  plant 3- 

Tramway : 

10,000  feet  at  $3.52 $35,200 

15,625  feet  at  $4.40 68,750 

103,960 
Add  10  per  cent 10,395 

Total  for  tramway 11- 

^^atti'esA  * 

10,000  feet,  at  $3 $30,000 

15,625  feet,  at$4 62,500 

Total  for  mattress ft 

Enrockment : 

Stone  in  Jetty,  690,831  tons;  stone  in  end  enlargement,  12,500  tons ; 

703,331  tons,  at  $1.07 75! 

Groins : 

North  jetty — 

2,500  feet  tramway,  at  $4.40 $11,000 

2,500  feet  mattress,  at$3 7,500 

84,500  tons  stone,  at  $1.07 90, 416 

South  jetty  (extra  groins) — 

1,600  feet  tramway,  at  $4.40 7,040 

1,600  feet  mattress,  at  $3 4,800 

18,000  tons  stone,  at  $1.07 19,260 

Total  for  groins ,..       im 

Shore  protection : 

Shore  protection,  north  jetty $15,000 

Connection  of  jetty  with  main  shore 5,000 

Total  for  shore  protection 2i 

Total 1,15< 


134. 


3 


I 


i 
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EnrocJement — ^The  following  table  ^ves  the  enrockment  data  for  the 
north  jetty  as  laid  down  in  accordance  with  the  plan  outlined  by  Colonel 
Mendell: 


Depth  of 
section. 

Lenfftb  of 
section. 

Stone  per 

foot  of 

section. 

Total  ton- 
nage of 
section. 

Remarks. 

Feet, 

Feet. 

7,290 
417 
417 
417 
41-7 
833 
417 
417 
417 
417 
833 
417 
417 

1,250 

1,250 
833 

3.333 

.    2,500 

833 

2,500 

Tons, 
6 
11 
12 
13 
15 
17 
18 
20 
22 
24 
26 
28 
30 
35 
37 
39 
41 
44 
47 
49 

43,740 

4,587 

5,004 

5.421 

6,255 

14. 161 

7,506 

8.340 

9.174 

10,008 

21,658 

11,676 

12, 510 

43,750 

46,250 

32,487 

136.653 

110,000 

39,151 

122,500 

Above  low  water. 
Below  low  water. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

ToUl.. 

25,625 

690,831 

8UMMARY  OF  ESTIMATE  FOA  NORTH  JETTY. 

Plant $34,700 

Tramway 114,345 

Mattress 92,500    ' 

Enrockment 752, 564 

Groins 140,015 

Shore  protection 20,000 

Engineering,  superintendence,  office  expenses^  etc.,  5  per  cent 57, 706 

1, 211, 830 
Contingencies,  delays,  repair  of  plant  and  tramway,  care  of  property,  etc., 
12i  per  cent 151,479 

Total 1,363,309. 

Adding  to  this  $1,000,000  for  the  south  jetty,  makes  the  total  for  the 
two  jetties  $2,363,309. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Wm.  P.  Ceaighill, 

Chief  of  EngineerSj  U.  8.  A, 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cal.,  May  31,  1895. 

Kespectfttlly  forwarded  to  the  Chief  of  Engineers. 
The  project  of  improvement  by  two  jetties  is  recommended,  their 
exact  location  to  be  determined  upon  final  approval  of  plans. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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survey  of  columbia  river,  washington,  from  rock  island  rapids' 

to  the  okanogan  river. 

United  States  Engineer  Office, 

Portland,  Oreg.,  May  22j  1895, 

General:  One  of  the  duties  assigned  to  my  charge  by  your  letter 
of  September  1,  1894,  waa  the  "Survey  of  the  Columbia  River,  Wash- 
ington, from  Rock  Island  Rapids  to  the  Okanogan  River.'' 

I  wow  have  the  honor  to  submit  the  following  report  thereon : 

The  survey  was  made  during  September,  October,  November,  and 
December,  1894,  by  Mr.C.  F.  B.  Haskell,  assistant  engineer,  whose  report 
is  herewith. 

There  is  also  herewith  a  map  of  the  river  surveyed,  in  three  sheets, 
on  a  scale  of  2,000  feet  to  the  inch,  together  with  a  vicinity  map  on  a 
smaller  scale.  Also  a  sheet  of  profiles  showing  the  bed  of  the  river  and 
the  high  and  low  water  slopes.  Mr.  Haskell's  report,  which  is  herewith, 
describes  the  methods  pursued  in  making  the  survey,  and  gives  such 
full  and  complete  description  of  the  river  that  it  is  not  deemed  neces- 
sary to  repeat  here.  This  portion  of  the  Columbia  is  a  water  highway 
of  considerable  importance  in  connection  with  the  transcontinental 
railroad  line  known  as  the  Great  Northern. 

The  valleys  of  the  Okanogan,  Methow,  Chelan,  and  Entiat  rivers,  and 
a  large  portion  of  the  Big  Bend  country,  lying  on  the  left  bank  of  the 
river,  can  be  reached  by  way  of  the  river.  All  these  are  difficult  to 
reach  in  any  other  way. 

A  special  report  of  an  examination  of  the  Okanogan  River  has  been 
made  by  me,  and  is  contained  in  House  Ex,  Doc.  No.  238,  Fifty-third 
Congress,  third  session. 

The  i)ortion  of  the  Columbia  covered  by  this  report  and  the  Okanogan 
are  naturally  to  be  considered  together. 

The  Columbia  River,  from  the  mouth  of  the  Okanogan  to  Rock  Island 
Rapids,  is  80  miles  in  length.  In  this  distance  it  has  a  fall  at  low  water 
of  176  feet,  and  at  high  water  of  169  feet.  This  gives  an  average  low- 
water  slope  of  2.2  feet  per  mile,  and  a  high-water  slope  of  2.1  feet  per 
mile.  The  difference  in  elevation  of  the  river  at  high  and  low  water 
stages  varies  from  40  to  60  feet  at  different  localities.  The  river  through 
out  has  ample  water  for  all  purposes  of  navigation,  and  the  only  im]>edi 
ments  consist  in  the  swift  currents,  combined  in  some  instances  with 
rocks  which  are  dangerous  only  by  reason  of  the  swift  currents,  which 
render  maneuvering  difficult  and  uncertain.  The  obstructions  can  be 
avoided,  however,  by  careful  piloting,  and  the  strong  currents  can 
be  steamed  without  lining  and  w  ithout  much  risk  of  damage  except  in 
certain  stages  In  three  places,  i.  e.,  Methow  Rapids,  Entiat  Rapids,  and 
Rocky  Reach. 

Methow  Rapids. — At  the  Methow  Rapids  the  river  is  narrow  and 
deep;  the  right  bank  is  high  and  precipitous,  and  covered  with  large 
masses  of  rock  at  the  narrow  parts  of  the  rapids,  the  smaller  rocks  and 
finer  material  having  been  carried  away  by  the  violent  current  of  the 
extreme  freshets.  The  left  bank  presents  a  continuous  bluff;  the 
shore  is  irregular  in  its  outline,  being  broken  by  high  rock  ledges 
projecting  far  out  toward  the  channel.  The  indentations,  or  bays,  in 
this  shore  are  shoal  at  low  water,  and  are  filled  with  bowlders  and 
projecting  points  of  rock.  Owing  to  the  great  depth  of  water  in  the 
channel  at  tliese  rapids  ^iv<^\Xi&VrH  ^^livity  of  the  surface  the  cur 
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rent  is  not  a  material  obstacle  to  Davigation  at  low  water.  At  that 
stage  and  at  medium  stage  the  ascent  can  be  made  by  steamers  without 
difficulty. 

At  high  water,  however,  the  velocity  of  the  current  is  greatly  inten- 
sified, as  the  high  precipitous  banks  confine  the  water  within  but  a 
slightly  increased  width.  At  two  points  only  is  this  velocity  such  that 
assisting  lines  are  required  by  ascending  steamiers.  The  excessive  cur- 
rent at  these  places  is  due  to  the  narrowing  of  the  channel  by  points 
projecting  from  the  left  bank.  One  of  these  is  near  the  point  marked 
C  on  the  map  and  the  other  at  the  large  projecting  bluff  opposite  the 
point  D  farther  down.  At  the  upper  place  the  removal  of  Bocks  A  and 
B  and  part  of  point  C  will  permit  steamers  to  ascend  with  the  assistance 
of  a  line  from  Bingbolt  Bock,  without  risk  of  damage  by  contact  with 
sunken  rocks.  These  rocks  (A,  6,  and  G)  will  require  removing  to  the 
extent,  it  is  estimated,  of  4,500  cubic  yards.  This  work  will  not  be 
very  expensive,  as  the  rocks  stand  well  above  low  wat«r  and  with  deep 
water  to  receive  the  debris  all  around. 

It  is  estimated  that  the  work  will  cost  about  $1.50  per  cubic  yard, 
which  for  the  4,500  yards  will  aggregate  $6,750. 

At  the  lower  pla^e,  by  the  point  D,  the  rnggedness  of  the  left  bank 
and  its  very  irregular  contour  induce  at  high  water  strong  cun*ents, 
counter  currents,  eddies,  and  whirls.  The  rnggedness  of  this  bank  pre- 
cludes the  possibility  of  safely  leading  assisting  lines  ahead ^  ascending 
steamers,  for  these  reasons,  avoid  that  bank  at  high  water  and  ascend 
near  the  right  bank.  Here,  however,  they  are  subject  to  danger  of 
damage  by  violent  contact  with  the  large  masses  of  rock  irregularly  dis- 
tributed over  the  bank,  and  find  great  difficulty  in  getting  their  assist- 
ing lines  ahead.  The  remedy  proposed  here  is  to  smooth  down  the 
bank  by  blasting  of  the  large  projecting  rocks  and  filling  in  the  depres- 
sions, thus  roughly  riprapping  the  surface,  and  to  make  one  or  more 
roughly  paved  runways  for  use  in  taking  the  lines  ahead  to  a  ringbolt 
placed  at  the  upper  end.  The  length  of  bank  to  be  thus  improved  is 
estimated  at  800  feet.  Considering  the  present  and  i)rospective  traffic 
on  the  river,  this  is,  in  my  opinion,  the  best  solution  of  the  problem  at 
this  place.  The  cost  of  this  work  is  estimated  as  follows:  Breaking  up 
and  removing  800  cubic  yards  of  rock,  at  $1.50,  $1,200. 

Entiat  Rapids. — At  Entiat  Bapids  the  river  is  navigable  at  medium 
and  higher  stages  of  watery  but  these  rapids  offer  obstacles  at  the 
lower  stages;  the  shoalness  of  the  water  in  the  west  and  middle  chan- 
nels barring  passage  there,  and  the  very  rapid  current  and  excessive 
fall  for  a  short  distance  in  the  east  channel  necessitating  a  resort  to 
lining  by  ascending  steamers.  The  east  channel  offers  at  present  the 
only  low-water  passage,  and  this  only  with  the  use  of  assisting  lines 
at  the  lower  one  of  the  two  chutes  in  the  rapid.  The  upper  chute  is 
passed  without  lining.  The  head  of  the  lower  chute  is  immediately 
below  an  abrupt  bend  in  the  channel.  It  is  at  the  head  of  this  chute 
that  the  swiftest  current  occurs  and  where  the  assistance  from  the 
shore  line  is  most  required.  It  would  be  desirable,  if  practicable,  to 
ascend  near  the  left  bank.  The  river,  however,  next  to  the  left  bank 
and  for  nearly  one-half  of  its  width  is  shoal  and  rocky ;  the  naviga- 
ble part  of  the  river  lying  close  to  the  right  bank.  This  shoal  and 
rocky  part  precludes  the  possibility  of  leading  lines  ahead  to  a  suitable 
listening  above.  To  overcome  this  difficulty  it  is  suggested  that  a 
suitably  constructed  boom  be  attached  to  the  lower  end  of  the  small 
gravel  bar  island  P;  the  boom  to  be  secured  by  chain  attached  to  a 
deadman  placed  on  the  gravel  bar  above  at  the  point  mackfid  i^«   TVcv& 


3536   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 


boom  Ib  desigDed  to  float  about  in  the  position  marked  on  the  '^^i 
herewith,  its  lower  end  about  600  feet  below  the  island  P.  ^-  soi 
round  post  to  be  placed  at  the  point  B,  and  a  deadman  to  mak^  ^11 
fast  at  the  point  marked  G.  The  method  of  using  the  constract/a 
would  be  the  following:  A  steamer  would  go  up  and  make  fast  to  J  ^^^ 
ringbolt  at  the  lower  end  of  the  boom;  men  would  then  get  out  onthm  y^jm 
boom  and  take  a  line  ahead  on  it  to  the  island  P,  passing  to  the  righfl  J**^ 
of  x)ost  B,  and  making  it  fast  at  C.  The  steamer  would  then  cast  loose,|  ^^^ 
and  with  the  assistance  of  the  line  would  steam  up  toward  6. 
arriving  opposite  the  end  of  the  island  P,  the  steamer  would  hold 
out,  taking  the  line  away  from  B,  rounding  the  point,  and  getting 
oblique  pull  on  C,  until  the  quiet  water  between  islands  P  and  N  u! 
eached,  when  the  line  would  be  taken  on  board  and  the  steamer  go  on 
without  assistance.  The  course  of  the  boat  would  be  about  as  shown 
by  the  dotted  line.  The  boom  is  designed  to  be  4  feet  wide,  and  made 
of  three  pieces  of  timber,  12  by  16  inches,  bolted  together.  For  flexi 
bility  it  will  be  made  in  lengths  of  about  100  feet,  with  two  lengths  of 
50  feet  each  at  its  upper  end.  It  would  be  fastened  with  a  sufficiently 
long  chain  to  allow  for  the  difference  between  high  and  low  water,  and 
it  is  believed  that  its  position  below  the  islands  M  and  P  will  secure  it 
against  damage  during  high  water  in  the  river.  The  boom  would  be 
required  only  at  the  lower  stages  of  water  in  the  river.  It  would  be  to 
the  interest  of  the  steamboat  people  to  look  well  after  the  safety  of  the 
boom,  and  this  they  agree  to  do.  It  would  be  anchored  with  a  deadman 
and  chain  at  its  lower  end,  so  that  if  it  broke  away  above  it  would  still 
be  caught  and  remain  in  the  vicinity. 
The  estimated  cost  of  the  boom  and  its  fastenings  is  as  follows: 

Five  sectious,  each  102  feet  8  inches  long,  at  $121  per  section $606 

Two  sections,  each  51  feet  4  inches  long,  at  $74  per  section 14$ 

Deadman  and  chain  at  head  of  boom 12D 

Deadman  and  chain  at  foot  of  boom 40 

Two  mooring  posts,  at  $12 ^ 

Towage  of  boom  to  destination  and  patting  it  in  place 100 

Total 1,037 

A  drawing  of  the  boom  is  shown  on  the  map  of  Entiat  Kapids. 

Bocky  Reach, — At  Kocky  Beach  the  navigable  channel  lies  dose  to 
the  left  bank.  Liniug  is  not  necessary  here.  To  avoid  the  strong  cur- 
rent ascending  steamers  hug  the  bank  closely,  while  descending  steam- 
ers at  low  water  seek  that  bank  to  avoid  a  few  bowlders  and  rock 
points  which  obstruct  the  channel.  The  plan  of  improvement  here  is 
the  smoothing  down  of  the  left  bank  at  point  E,  by  breaking  dowi 
the  large  bowlders  and  rocks  and  filling  in  the  depressions  with  the 
debris,  and  by  removing  the  sunken  rocks  which  impinge  on  the  chan 
nel.  It  is  estimated  that  about  1,000  cubic  yards  of  rock,  most  of 
which  is  exposed  at  low  water,  is  to  be  removed  from  this  stretch  of 
the  river.  This,  it  is  estimated,  will  cost  $3  per  cubic  yard  on  an  aver 
age,  or  $3,000  in  all. 

Besides  these  three  main  x)oints  where  navigation  is  obstructed,  theie 
are  eight  points  where  obstructions  exist  in  the  form  of  gravel  bars> 
ux)on  which  the  depth  is  from  6  to  8  feet  at  low  water  and  the  veloci^ 
from  5  to  8  miles  per  hour.  These  bars  contain  numbers  of  smsl 
bowlders.  The  bars  are  difficult  and  dangerous  both  going  up  aud 
coming  down  at  very  low  water,  which  is  the  period  of  greatest  ned 
of  navigation  on  the  river. 

It  is  believed  that  these  bars  can  be  materially  improved  by  pickisf 
up  the  larger  bowlders  mWi  g^^'g\^x^^  ^sA  \^^  hauling  a  beavy  drag 
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^  tbe  bars,  aud  thus  stirring  up  the  material,  and  causing  it  to  reach 
^eep  water  below.    The  cost  of  constructing  the  requisite  drag, 
^tiring  the  plant  necessary  to  operate  it,  and  for  the  work  itself,  is 
[^tjaated  at  $8,000. 
^he  total  estimated  cost  of  the  work  recommended  is  as  follows: 

^k  removal  at  Methow  Rapids $7, 950 

^m  at  Entiat  Rapids 1,037 

^k  removal  at  Rocky  Reach 3, 000 

^tk  on  8  minor  ^avel  bars 8, 000 

Total 19,987 

The  river  and  harbor  act  of  August  17, 1894,  contains  an  item  allow- 
^  the  expenditure  of  the  balance  of  the  appropriation  made  for  the 
provement  of  the  river  between  Rock  Island  and  Priest  Eapids,  in 
proving  this  stretch  of  the  river  from  Bock  Island  to  Foster  Greek 
.pids,  which  latter  is  just  above  the  mouth  of  the  Okanogan  River. 
Che  amount  thus  rendered  available  was  $8,005.20.  Taking  this  from 
>  total  estimate  leaves  $11,981.80  as  the  amount  required  to  carry  the 
>ject  to  completion. 

Che  report  of  Mr.  C.  F.  B.  Haskell,  assistant  engineer,  is  herewith. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
CaptaiUy  Corps  of  Engineers. 
Jrig,  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers,  U.  8.  A, 

Through  Col,  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
ciflc  Division.) 

[Fint  indonement.] 

U.  S.  Engineer  Office, 
San  Francisco^  CaL,  May  31^  1895. 

£eflx>ectftilly  forwarded.    Recommended. 

G.  H.  Mendell, 
CoUmely  Corps  of  Engineers,  Division  Engineer, 


REPORT  OF  MK.    C.    F.    B.    HASKELL,    ASSISTANT  ENGINEER. 

aptain:  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  the 

ambia  River,  between  the  mouth  of  the  Okanogan  Kiver  and  Rock  Island,  made 

ler  instructiona  contained  in  your  letter  of  September  14,  1894. 

'he  objects  of  this  survey,  as  defined  in  your  letter  of  iustructious,  were : 

irst.  To  secure  data  for  a  chart  and  profile  of  the  river. 

econd.  To  determine  the  nature  and  the  extent  of  the  obstructions  to  the  free 

ri^ation  of  the  river. 

'hird.  To  gather  such  information  as  would  enable  your  office  to  decide  upon  the 

t  methods  of  improving  the  river,  and  the  cost  of  the  same,  with  especial  refer- 

e  te  the  immediate  expenditure  of  the  appropriation  now  available  for  work  on 

upper  Columbia. 

lie  camp  outfit  for  this  survey  was  shipped  from  Portland  and  the  supplies  from 
>kane.  Two  skiffs  were  purchased,  and  stadia  and  gauge  rods  were  manufactured 
i¥enatebee,  Wash. 

Iverything  for  the  expedition  having  been  assembled  at  Wenatchee,  I  left  there 
the  steamer  City  of  Ellenshurg  October  1,  1894,  for  the  mouth  of  the  Okanogan 
'er  with  the  outfit  and  nine  men.    We  reached  the  Okanogan  the  night  of  Octo- 

2.  The  next  day  we  purchased  cedar  logs  from  an  ludian  on  the  Colville  Indian 
lervation  and  began  building  a  raft.  This  raft  wa«  40  feet  long  by  20  feet  wide. 
)  body  of  the  rait  was  composed  of  cedar  logs.  It  had  a  deck  of  lumber  about  2 
t  above  the  water,  and  was  handled  by  means  of  two  sweeps,  one  at  each  end. 
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It  was  in  ©very  way  entirely  satisfactory.     We  pitched  our  tents  on  the  radKi'   —    M^ 
until  the  completion  of  the  survey  we  lived  entirely  on  the  raft. 

The  field  work  of  the  survey  was  completed  December  23,  1894. 

The  length  of  the  river  surveyed  was  80^  mile^.    The  cost  of  the  field  work  c^ 
survey,  together  with  all  incidental  expenses,  including  the  cost  of  the  new 
purchased  and  now  on  hahd,  was  $2,100. 

We  began  our  survey  at  the  southwest  corner  of  section  20,  township  30 
range  25  east,  Willamette  meridian. 

We  ran  a  continuous  augle  line  down  the  left  bank  of  the  Columbia,  and  cou 
our  survey  with  the  Government  land  surveys  whenever  practicable. 

We  obtained  a  due  north  and  south  line  by  observations  on  Polaris. 

All  angles  were  read  to  minutes  with  a  Buff  and  Berger  transit,  and  were  v 
by  magnetic  bearing. 

All  distances  were  measured  with  stadia,  targets  being  used  on  the  stadia  r 

Ou  the  main  line  all  distances  were  read  twice,  forward  and  back,  and  the  av" 
of  the  two  readings  was  taken. 

Points  ou  the  ri|2:ht  bank,  islands,  and  exposed  rooks  in  the  river  were  loca 
single  stadia  readings. 

Tne  shore  line  between  stadia  stations  was  sketche<l. 

A  continuous  line  of  levels  was  run  with  )ib  Y  level,  beginning  at  bench  marld    Aa 
28,  established  by  William  Cuthbert. 

The  elevation  of  the  water  wa«  taken  at  every  stadia  station,  also  at  the  hesMl.    .ao^ 
foot  of  all  rapids. 

Elevations  of  high-water  marks  were  taken  as  oftru  as  thought  necessary. 

Soundings  were  taken  every  half  minute,  and  in  shoal  water  every  fifteen  secoa 
from  a  boat  drifting  with  the  current.  This  boat  was  located  every  niiuutc* 
observations  with  two  transits. 

Eleven  bench  marks  were  established  at  points  where  ti  was  thought  they  irc>«>^«' 
be  n^ost  useful  in  the  future. 

The  velocity  of  the  currents  was  determined  by  means  of  fioats. 

We  believe  that  by  these  methods  we  have  secured  all  necessary  accuracy  ^'^^ 
detail. 

A  map  and  profile  have  been  prepared  to  accompany  this  report;  the  mapdra^^ 
to  a  soale  of  2,000  feet  to  1  incn,  tne  profile  drawn  to  a  scale  of  4,000  feet  to  1  in<?^ 
horizontally,  and  30  feet  to  1  inch  vertically. 

The  map  shows  the  depth  of  water,  the*  location  of  all  bars,  islands,  rocks  th^ 
are  bare  at  low  water,  and  as  many  submerged  rocks  as  we  could  locate,  togetb«J 
with  all  bench  marks,  town  sites,  highways,  and  Government  laud  lines  ad^jacent  U 
the  river. 

Enlarged  plats,  on  the  scale  of  400  feet  to  the  inch,  have  betm  made  of  RocV] 
Beach,  Entiat,  and  Methow  rapids,  three  places  where  navigation  is  senoiul} 
obstructed. 

The  profile  shows  the  bottom  of  the  river,  the  elevation  aud  slope  of  the  snrfact 
of  the  water  at  both  high  and  low  water.  j 

A  gauge  was  established  at  Wenatchee,  readings  being  taken  three  times  a  day. 

AliHoundings  aud  levels  of  water  shown  on  the  map  and  profile  have  been  reiliice^ 
to  the  lowest  stage  of  water  observed  during  the  survey.  This  is  equivalent  tui 
reading  of  7  feet  on  the  gauge  established  by  Government  Weather  Bureau  at  Wen- 
atchee, and  is  supposed  to  be  about  4  feet  above  low  water. 

The  Columbia,  between  the  mouth  of  the  Okanogan  aud  Rock  Island,  Hows  througl 
a  deep  valley.    On  the  east  lies  the  Big  Bend  country,  a  plateau  rising  in  ftom  2  ti 
6  miles  to  a  general  elevation  of  2,0(M)  feet  above  the  river.     The  Big  Bend  is  pre^j 
eminently  a  dry  country,  no  stream  entering  the  Columbia  from  the  east  within  t' 
limits  of  this  survey.    Some  of  the  way  the  bluffs  are  close  to  the  river,  while 
other  places  they  are  farther  back,  leaving  considerable  areas  of  good  farming  la 
near  the  river. 

The  principal  places  where  the  valley  widens  out  are  at  the  mouth  of  the  Oka 
ogan  River,  Troy,  Orondo,  and  Wenatchee.  At  each  of  these  places  there  are  seve 
thousand  acres  of  arable  land. 

Wagon  roads  connect  the  Big  Bend  country  with  the  river  at  Virginia  City,  Cei 
tral  Ferry,  Chelan  Falls,  Knap))s  Ferry,  Troy,  Orondo,  and  Wenatchee. 

Large  quantities  of  grain  and  other  farm  products  are  brought  over  these  roads 
be  shipped  by  boat  to  Wenatchee,  where  connection  is  made  with  the  Great  Northei 
Railway. 

The  best  settled  and  most  productive  part  of  the  Big  Bend  country  is  a  belt 
miles  wide  lying  near  the  Columbia  River. 

On  the  west  side  of  the  river  are  the  foothills  of  the  Cascade  Monntains.    TI 
country  is  much  rougher  than  the  Big  Bend  country  and  contains  very  little  ami 
land,  except  close  to  t\\ft  Columbia  and  in  the  valleys  of  the  tributary  streani 
There  are  five  Btreaina  (^nVfttwi^  \\i«i  CoVxtq^a^i  ixom  the  west  in  the  limits  of  " 
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he  Okanogan,  Methow,  Chelan,  En  tiat,  and  Wenacbee.  The  divides  between 
a.ni8  are  spurs  of  the  main  range  of  the  Cascades,  and  are  often  higher  and 
;ed  than  the  main  range  itself.  The  valleys  of  these  streams  afford  the  only 
le  means  of  reaching  the  interior,  and  they  enable  mining  and  lumbering 
s  to  be  carried  on  far  back  toward  the  main  range  of  the  Cascades, 
iill  the  land  in  the  Columbia  Valley  and  in  the  Sower  part  of  the  tributary 
'hich  can  be  irrigated,  is  good  farming  land.    This  region  is  especially 

0  growing  nearly  all  kinds  of  fruits.  The  trees  and  vines  produce  abun- 
id  the  fruit  is  of  the  finest  flavor. 

alleys  already  furnish  a  considerable  part  of  the  business  done  on  the 

gth  of  the  Okanogan  Valley,  from  the  Columbia  to  the  boundary,  is  about 
Tributary  to  this  valley  are  the  towns  of  Oro,  Loomis,  Conconnlly,  aud 
*j.    It  contains  some  very  rich  mines  in  addition  to  large  areas  of  tine 
suid. 

nent  laud  surveys  have  been  extended  over  a  considerable  part  of  this 
ring  the  past  season. 

islature  of  Washington  has  passed  the  necessary  laws  to  assure  the  selec- 
reclamation  of  1,000,000  acres  of  arid  land  given  to  the  State  by  the  last 
There  is  in  this  valley  one  of  the  largest  tracts  of  arid  land  susceptible 
ion  in  the  State,  and  it  is  expected  that  the  State's  selection  in  this  vicin- 
taterially  aid  in  the  development  of  the  valley.  This,  in  connection  with 
Qg  up  for  settlement  of  the  north  half  of  the  Colv^ille  Indian  Reservation, 
is  expected  will  take  place  in  the  near  future,  will  still  further  increase  the 
Dr  better  transportation  facilities. 

lley  of  the  Okanogan,  which  has  perhaps  greater  possibilities  of  future 
ent  than  all  the  rest  of  the  country  tributary  to  the  upper  Columbia,  will 
ve  the  greatest  possible  benefit  from  the  improvement  of  the  Columbia, 
)  Okanogan  River  is  also  made  navigable. 

amer  EUenshurg  has  navigated  the  Okanogan  River  during  high  water  for 
asons,  bringing  out  several  hundred  tons  of  ore. 

thow  Valley  is  narrow  near  the  Columbia;  but  a  few  miles  back  it  widens 
ontains  some  good  land.  If  the  Methow  country  ever  amounts  to  anything, 
it  will  be  as  a  mining  and  not  as  an  agricultural  country.  Some  very  rich 
pects  have  been  discovered  on  tributaries  of  the  Methow,  and  many  expect 
valley  will  eventually  contain  one  of  the  best  mining  camps  in  the  State, 
elan  River  is  about  3  miles  long  and  connects  Lake  Chelan  with  the  Colum- 
')  It  flows  through  a  wild  rooky  gorge,  having  a  fall  in  the  3  miles  of 
z  over  300  feet, 
nelan  is  about  70  wiles  long.    At  the  lower  end  of  the  lake  are  the  towns 

1  and  Lakeside.  Near  the  head  of  the  lake  is  situated  the  famous  Horse- 
n  mining  region,  containing  some  very  rich  silver  properties. 

uantities  of  logs  are  brought  down  from  the  upper  end  of  the  lake  to  be 
the  mills  at  Lakeside. 

itiat  Valley  is  narrow  and  contains  but  little  good  land.  Considerable 
I  of  logs  are  annually  run  down  the  river  during  high  water,  to  be  cut  by 
lear  the  mouth  of  the  stream. 

siness  of  the  Wenatchee  Valley  is  accommodated  by  the  Great  Northern 
The  railway  company  has  recently  built  a  track  from  their  yard  at 
)e  to  the  steamboat  landing,  to  facilitate  the  transfer  of  freight  between 
and  the  railroad. 

re  twenty-five  rapids  in  the  Columbia  River  between  the  Okanogan  River 
itchee,  which  cause  more  or  less  trouble  to  navigation.     For  convenience 
numbered  consecutively,  beginning  at  the  Okanogan.    They  may  also  be 
ito  two  general  classes : 
.'hose  which  only  exist  or  which  become  much  worse  during  high  water. 

Those  which  are  troublesome  during  low  water  and  which  partially  or 
sappear  during  high  water. 

(ond  class  may  be  again  divided  into  two  classes,  distinguished  by  the  con- 
hich  cause  them : 

. — Those  caused  by  the  narrowing  of  the  channel.  At  these  places  the 
wift  and  deep. 

. — Those  caused  by  bars  or  ledges  across  the  channel.  At  thes<>.  places  the 
wift  and  shoal. 

first  general  division  there  is  only  one  example  in  that  part  of  the  river 
isideration,  namely,  No.  2  or  Methow  Rapids.  At  this  place  the  river  is 
id  deep.  During  high  wat^r  the  river  has  no  chance  to  spread  out,  and 
itly  the  water  is  dammed  hack  and  rushes  through  the  gorge  with  great 

At  low  water  the?  fall  of  the  river  at  this  place  for  one-half  mile  is  1 
boats  have  no  serious  difficulty  in  passing  the  rapids.     During  U\^\\  ^^kX^i.'t 
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of  last  year  the  fall  in  the  same  half  mile  was  5  feet.  The  south  shore  at  this  place 
is  covered  with  large  bowlders.  The  north  shore  is  a  nearly  continuous  bluft*  for  a 
mile,  from  which  several  rock  points  extend  well  out  into  the  river,  making  thepas- 
sat^e  of  the  rapids  during  high  water  very  difficult  and  dangerous. 

For  nearly  half  a  mile  below  Ringbolt  Rock  there  is  an  eddy  along  the  north  shore, 
caused  partly  by  Ringbolt  Rock  and  partly  by  the  ledge  extending  into  the  river 
opposite  point  l5. 

In  high  water,  boats  ascending  have  to  line  for  about  800  feet  around  point  D. 
They  then  steam  up  to  a  little  above  Smith's  house  and  cross  over  to  the  north  shore, 
to  take  advantage  of  this  eddy.  If  it  were  not  for  rocks  A  and  B  and  point  C,  it 
would  be  easy  to  steam  up  to  Ringbolt  Rock.  From  Ringbolt  Rock  it  is  castomary 
to  cross  over  iuto  the  eddy  along  the  south  shore,  Just  above  where  the  river  narrows. 
At  certain  stages  of  the  water  the  point  C  and  rocks  A  aud  B  force  the  boat  out  of 
the  eddy  into  the  swift  water,  making  it  necessary  to  use  a  line,  and  greatly  increas- 
ing the  difficulty  and  danger. 

It  is  recommended  that  on  the  north  shore  the  rocks  A  and  B  and  the  point  C  be 
removed  to  such  an  elevation  that  boats  can  go  over  them  in  the  higher  stages  of 
water,  thus  following  closely  tbe  shore  and  keeping  out  of  the  swift  water. 

It  is  further  recommended  that  on  the  south  shore  the  large  bowlders  on  the  point 
opposite  Ringbolt  Rock  be  broken  up,  aud  that  point  D  b^  improved  by  breaking 
up  the  large  bowlders  which  now  seriously  interfere  with  laying  a  line,  and  that 
suitable  fastenings  for  a  line  be  put  in. 

The  Entiat  Rapids,  No.  18,  come  under  the  head  of  Class  B.  They  extend  over 
about  1  mile.  At  high  water  the  fall  in  this  mile  is  5  feet,  and  boats  can  steam  the 
rapids  without  much  difficulty.  At  low  water  the  fall  in  this  mile  is  10  feet,  most  of 
it  occurring  in  about  one-half  mile;  the  velocity  of  the  current  there  reaches  lOf 
miles  per  hour.  In  low  water  these  are  the  worst  rapids  between  Wenatchee  and 
the  Okanogan,  and  can  not  be  passed  by  boats  now  on  the  river  without  the  use  of 
lines. 

The  bed  of  the  river  is  composed  of  small  bowlders.  There  is  nothing  to  indicate 
that  there  is  any  bed  rock  extending  across  the  river  at  this  place. 

The  river  here  is  quite  wide  and  at  low  water  is  divided  by  gravel  islands  into 
three  channels,  east,  middle,  and  west. 

The  west  channel  is  shorter  and  contains  less  water  than  the  east  channel,  but  is 
longer  and  contains  more  water  than  the  middle  channel.  It  is  used  in  certain 
stages  of  the  water  by  boats  going  up  the  river,  on  account  of  their  being  able  to 
take  advantage  of  several  eddies.  In  low  water  the  boats,  in  descending,  alwayi 
take  the  east  channel.     The  middle  channel  is  not  used  at  all  in  low  w^ater. 

On  the  west  side  of  the  west  channel  are  two  rock  points  against  which  the  car- 
rent  strikes  with  great  force.  Near  the  lower  end  of  this  channel  are  three  rock 
islands,  bare  at  low  water,  nearly  in  the  middle  of  the  channel. 

The  east  channel  is  the  longest  of  the  three,  aud  at  low  water  contains  much  more 
water  than  both  of  the  other  channels.  The  fall  is  more  concentrated  in  this  channel 
than  in  the  others,  the  last  1,000  feet  having  a  fall  of  6  feet.  I  do  not  believe  that 
it  is  practicable,  nor  indeed  desirable,  to  change  the  slope  of  the  river  at  this  place 

The  best  part  of  the  river  to  navigate  between  Rock  Island  and  the  Okanogan,  ii 
the  10  miles  immediately  above  the  Entiat  Rapids.  To  distribute  the  slope  of  the 
rapids  over  this  part  of  the  river  would  result  in  injuring,  to  a  greater  or  less  extent 
this  piece  of  good  river  without  improving  the  rapids  sufficiently  to  obviate  the 
necessity  for  lining.  Moreover,  to  cut  through  the  bar  causing  these  rapids  so  as  t« 
materially  reduce  the  slope  of  the  water,  would  be  a  very  expensive  undertaking, 
in  my  opinion,  not  jiistilied  by  the  amount  of  business  on  the  river. 

It  is  recommended  that  the  east  channel  only  be  improved,  and  that  this  ht 
improved  by  removing  all  the  dangerous  submerged  bowlders  possible,  and  by  put- 
ting in  a  bf)om  of  12-inch  square  timbers  4  feet  wide  to  assist  in  laying  a  line  and  to 
act  as  a  fender  to  keep  the  boat  from  striking  the  shore. 

It  is  suggested  that  the  proper  and  only  saie  place  for  this  boom  is  along  the  south 
shore  of  island  M;  that  the  u))per  end  of  it  should  be  anchored  on  the  lower  end  of 
the  small  island  between  ishinds  M  and  N,  and  that  it  extend  down  from  the  lower 
end  of  this  small  island  about  600  feet.  It  is  also  suggested  that  suitable  fastening' 
for  lining  be  put  in  on  this  island. 

When  this  is  done  the  passage  of  these  rapids  ought  not  to  take,  under  ordinarr 
circumstances,  more  than  thirty  minutes. 

At  Rocky  Reach,  No.  22,  there  is  a  reef  partly  bare  at  low  water,  extending  froB 
the  west  bank  nearly  across  the  river,  leaving  a  narrow  channel  near  the  east  shore- 
There  is  in  this  channel  at  least  one  large  submerged  rock,  marked  J  on  the  plai 
There  are  also  many  large  bowlders  on  the  point  K  which  still  further  reduce  tbe 
available  steamboat  channel  until  it  is  quite  narrow.  It  is  quite  difficult  for  loadni 
lio.-its  going  dowustream  in  low  water  to  avoid  both  the  rock  J  and  the  rock} 
point  K. 
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It  is  recommended  that  tbo  rock  J  be  remored  and  that  the  large  bowlders  on  the 
points  K  and  L  be  broken  up. 

There  are  said  to  be  other  submerged  rocks  at  this  place  which  we  could  not  find. 
If  any  of  these  are  found  and  are  dangerous  to  navigation,  it  is  recommended  that  they 
be  removed. 

In  the  rapids  of  Class  A  may  be  included  the  numbers  5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
17, 21, 23,  and  24,  having  a  depth  of  water  ranging  from  8  feet  to  30  feet,  and  with  a 
velocity  of  current  ranging  from  4.5  to  7.0  miles  per  hour. 

These  rapids  add  materially  to  the  expense,  difiQculty,  and  danger  of  navigation, 
but  as  the  boats  now  on  the  river  can  steam  them  without  serious  difficulty,  I  do 
not  thmk  there  is  now,  or  is  likely  to  be  in  the  future,  sufficient  commerce  to  war- 
rant attempting  to  improve  them. 

Rapids  of  Class  B  include  numbers  1, 3,  4,  6,  16,  19,  20,  and  25,  having  a  depth  of 
water  varying  from  6  feet  to  8  feet  and  with  a  velocity  of  current  ranging  from  5.3 
to  7.8  miles  per  hour. 

These  rapids  are  a  more  serious  obstruction  to  navigation  than  those  of  Class  A. 
In  addition  to  the  difficulty  of  passing  them  going  up  river  there  is  also  danger  of 
boats  grounding  on  the  down  trip.  All  of  these  bars  contain  more  or  less  small 
bowlders,  and  such  an  accident  would  be  liable  to  seriously  damage  the  boat,  besides 
causing  delay  and  expense  in  getting  o&. 

At  most  of  these  rapids  there  is  a  greater  or  less  extent  of  comparatively  still  water 
above  them,  indicating  that  the  bar  acts  as  a  submerged  dam.  If  the  top  of  this 
bar  or  dam  could  be  lowered  it  would  tend  to  distribute  the  fall,  which  is  now  con- 
centrated at  the  bar  over  much  of  the  river,  diminishing  the  slope  of  the  water  and 
consequently  the  velocity  of  the  current.  The  current  at  these  places  is  quite  swift, 
and  if  the  material  composing  the  bar  is  loosened  up  the  water  will  probably  remove 
much  of  it. 

It  is  suggested  that  a  heavy  drag,  suitable  for  stirring  up  the  material  composing 
the  bottom  of  the  river,  be  hauled  over  the  bars  at  some  of  these  places  and  the  efiect 
carefully  noted.  It  this  kind  of  treatment  will  materially  improve  these  rapids  it  is 
probably  the  cheapest  way  in  which  it  can  be  done. 

As  the  part  of  the  river  between  AVenatchee  and  Rock  Island  can  be  navigated,  if 
necessary,  without  serious  difficulty,  and  as  no  commerce  whatever  exists  below 
Wenatchee,  it  is  recommended  that  no  attempt  be  made  to  improve  this  part  of  the 
river. 

Accompanying  this  report  are  three  schedules,  as  follows  : 

First   A  list  of  bench  marks  established,  with  descriptions,  elevations,  etc. 

Second.  A  table  of  distances  showing  the  distance  of  prominent  places  from  the 
International  Boundary,  from  the  mouth  of  the  Columbia  River,  and  also  from 
Wenatchee,  the  initial  point  of  steamboat  navigation. 

Third.  A  list  of  obstructions  to  navigation  in  the  river  between  Okanogan  River 
and  Wenatchee,  with  location,  description,  and  estimate  of  number  of  cubic  yards 
of  rock  to  be  removed. 

Very  respectfully,  your  obedient  servant, 

C.  F.  B.  Haskkll. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers f  U.  S.  A, 
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L%9t  of  bench  marls. 


Bench  nmrk. 


Deacriptiou. 


No  :n 


No.  32... 


2^0. 28 All  nternection  of  Main  ntroet  and  Washington  avenue,  Port  Columbia,  Wash. 

I      On  a  cedar  post  6  inches  in  diameter,  8  inches  above  ground,  marked  IT.  S. 
-      B.  M.  with  tacktf.    Established  by  William  Cuthbert 

No.  29 i  At  the  northwest  corner  of  intersectioD  of  Okanosan  and  Broadway  streets. 

I      Virginia  City,  Wash.    At  southeast  comer  of  Fiuneer  Store,  on  granite 
rock  6  by  6  by  24  inches  set  20  inches  in  the  ground. 

No  IK) 1  On  east  or  leftband  bank  of  the  Columbia,  about  1.000  feet  below  the  mouth  of 

the  Methow.  On  the  ring  bolt  set  in  the  top  of  Kingbolt  Rock. 
At  meander  comer  on  the  left  bank  or  the  Columbia  on  south  side  of  sec.  6,  T. 
28  N.,  R.  24  £..  Willamette  meridian.  On  nail  in  root  of  bearing  tree  14  feet 
north  of  comer. 
At  southwest  comer  of  intersection  of  Chelan  avenue  and  First  street,  Chelan 
Falls,  Wash., at  northeast  comer  of  hotel.  On  granite  rock  6  by  6  by  24 
inches,  set  20  inches  in  the  ground. 

No.  .'U At  Downing  Rapids,  3  miles  below  Chelan  Falls,  on  the  left  of  inain  channel. 

On  the  top  of  the  highest  rock  in  the  ra|HdH. 
At  northeast  comer  of  intersection  of  Kello^^g  street  and  Navarre  avenue, 

Troy.  Wash.    On  rock  6  by  8  by  24  inches,  set  20  inches  in  the  ground. 
At  northeast  comer  of  intersection  of  Riverside  avenue  and  First  street, 
Orondo,  Wash.    On  granite  rock  6  by  8  by  24  inches,  set  20  inches  in  the 
ground. 
At  limekiln,  6  miles  above  Wenatchee.    On  bottom  of  lower  brick  inside  of 

arch,  northeast  corner  on  right-hand  side,  when  facing  arch. 
Near  comer  of  Wenatchee  and  Orondo  avennea,  Wenatchee,  Wash.    On  left- 
hand  comer  of  lower  step  of  Columbia  Valley  Bank  building. 
At  Great  Northern  Railway  Bridge.    On  northeast  comer  of  top  of  south  pier 

on  west  bank  of  river. 
At  head  of  Rock  Island.    On  left  bank  at  north  end  of  cut  on  Great  Northem 
Railway,  on  nail  in  telegraph  pole. 


No. 

'M 

No 

35 

No. 

ae 

No 

:{7 

No 

38 

No 

39 

EleTs- 
tioD. 


FteL 

817.21 


7«.U 
776.08 

7:'>9fi3 

783.10 

735.83 
T2S.23 
706.36 

684.51 
vHS,  12 

642.  :a 
6.>J.:'.i 


ELEVATIONS. 

PHovation  of  top  rail  at  Wenatchee  depot,  Great  Northem  Railway,  by  river  levels 673.82 

By  railroad  levels  above  mean  high  tide,  Seattle,  Wash .*. 642.00 

By  railroad  levels  above  mean  low  tide,  Seattle,  Wash 6S5.50 

By  railroad  levels  from  Atlantic  coast 634.75 

High  water  at  Wenatchee,  18W 674.50 

£le vntion  of  zero  mark  of  Weather  Bnreau  gau^e  at  Wenatchee,  Wash 614. 70 

High  water  at  Great  Northern  Railway  Bridge,  1894 646.50 

Top  of  rail  at  Great  Northern  Railway  Bridge 686.6B 

Distance  table. 


Name  of  place. 


Okanogan  River 

Virginia  City  (town)  ... 

Central  Ferry 

Methow  River 

Parkers  Landing 

Chelan  Landing 

Chelan  River 

Chelan  Falls  (town) 

Downing  Rapids 

KnappsTerry 

Troy  (town) 

Ribbon  Bluff  Landing.. 


From     From 
interna-  mouth 

tional  ,  of  Co- 
bound-  i  lumbia 
ary.      River. 


214 

218 

220.5 

224 

228 

243.6 

244.6 

245 

247 

253.7 

265.7 

258.8 


Milei. 
546 
542 
539.5 

5:^6 

532 

516. 4 

515.4 

515 

513 

506.3 

504.3 

501.2 


From 
Wenat- 
chee,  j 
the  ini- 1 
tial    I 
pointof^ 
steam 
boat 
naviga-i 
tion. 


MiU9. 
68.3 
64.3 
6L8 
58.3 
54.3 
38.7 
37.7 
37.3 
35.3 
28.6 
26.6 
2^.5 


Name  of  place. 


Entiat  Landing 

Entiat  River 

Orondo  (town) 

Haleys  Ford 

Koenlers  Landing 

Rocky  Reach 

Wenatchee  River  

Wenatchee  (town) 

Great    Northern    Rail- 
way Bridge  (below) . . . 
Rock  laland  (below)  — 


From 
interna 
tional 
bound- 
ary. 


MiUt. 
264 
265 
266 
268 
272.3 
273.6 
280 
282.3 

29L4 
204.5 


From 
mouth 
of  Co 
lumbia 
River. 


JTOm. 

496 
496 
494 
492 

487.7 
486.4 
480 

477.7 

468.6 
46&5 


i 
12 


I 


1 


Bng  54  1 
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^Mt  of  obaii  HciionB  to  navitfation  in  the  Columbia  JRiver  between  Wen  a  tehee  and  Virginia 

City,  Wash. 


1 

1  Number  of  rapid. 

Class  of  rapid. 

1 

6  o 

Miles. 
223.4 

224  5 

o 
Feet 

w  d 

si: 
II 

> 

MiUt. 

JJock  tu 
nio> 

be  re- 
red. 

• 
Remarks. 

rarae  of  obttrnc- 

tiOD. 

i 

U 

s> 

a 

.a 

9 
CO 

• 

ck 

Cu,  yds. 
12 

Cu.  yds. 
^  _^ 

Should  be  rrmnv<*d. 

(»id8  -■ 

1 
2 

B 
No.l 

7 
50 

7.7 
5.5 

See  report. 
Do. 

»tJiow  RapidM  . . . 
<2k  A 

148 

889 

3,500 

800 

\ 

ok  U 

(aU  iucluded  in  the  improTe- 
r    ment  of  the  Methow  Rapids. 

intC 

1 

1 

ijitD - 

koids 

3 

t 

6 

7 

8 

9 

10 

11 

12 

IJ 
A 

i 

A 
A  • 
A 
A 

228.6 

230.9 

232.9 

233.9 

235 

237.1 

239.8 

241 

242.3 

244.1 

244.8 

247 

249.5 

251.5 

252.3 

253 

253.3 

201.2 

264 

265 

266.1 

267 

268 

271.3 
273.6 
275 
280 

281. 2 

7 
6 
13 
8 
13 
16 
11 
12 
17 
22 

6.5 

5.7 

5.7 

5.3 

5 

5.7 

7.6 

7.6 

7.4 

6 

Sec  report. 

.^riuo     ............ 

Do 

Do 

Nothing  recommended. 
See  report. 

Nothing  recommended. 
Do. 

Do 

Do 

Do 

Do 

Do. 

Do 

Do. 

Do  

Do. 

lelan  Uapida 

Hclan  Rock 

Do. 



89 

To  be  removed. 

oirniDgKapidH... 

ftpids 

Do 

13" 

14 

15 

16 

17 

A 
A 
A 
R 
A 

8 
17 
17 

6 
12 



6.3 

5 

6.8 

6.5 

5.1 

Nothing  recommended. 
Do. 

Do. 

Do 

See  report. 

Nothincr  recommended. 

Dto 



i)ck 

322  '  At  easl^hnro. 

ftUB  hn  Kock 

123 

295 

50 

250 

550' 

Should  bo  removed. 

' 

Do. 

DUat  Rapids 

VKtwIn  Rnnic 

18 

B 

9 

10.7 

Doi 
Do; 

ants  Rapids 

Aleys  Ford  Rap- 

ida. 

ipida. 

19 
2U 

21 
22 
23 
24 

25 

;  g 

A 
A 
A 
A 

B 

...... 

7 
7 

30 
27 
15 

14 

7 

i 

6.5 

7 

4.5 
4.5 
6 

6.8 

6 

See  report. 
Do. 

• 

Nothing  recommended. 
See  report. 

Nothing  recommended. 
Do. 

wk  V  Reach 

ipids. 

248 

300 

flna tehee    River 

enatchee  Rapids . 

See  report. 

Total 

1 

1,067 

6,509 

T  T  40. 

8tabl18hment  of  harbor  lines  in  puget  sound  at  seattle 

and  ballard,  washington. 

Office  Board  of  Tide  Land 
Appraisers  for  Kma  County, 
Seattle^  Wash.,  September  13^  1894. 

Sir  :  Under  the  law  creating  and  empowering  this  board,  it  is  impor- 
int — almost  indispensable,  in  fact — that  the  harbor  lines  fronting  the 
ties  of  Seattle  and  Ballard  be  established  at  once.  The  State  land 
)mmission  has  done  this  work  as  far  as  the  State  can  do  it,  and  to 
ake  the  lines  established  final  and  complete  now  requires  only  the 
pproval  of  your  Department.  We  trust  that  you  wil!  take  the  steps 
Bcessary  to  give  the  State  lines  the  desired  approval,  if  in  your  judg- 
ent,  after  due  examination,  they  are  found  to  be  wisely  and  properly 
jd. 

Very  respectfully,  Fred.  W.  Sparling, 

Chairman  of  the  Board. 
Hon.  Daniel  S.  Lamont, 

Secretary  J  War  Department, 
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[Secoiicl  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  13^  1894. 

Eespectfully  referred  to  Col.  G.  H.  Mendell,  Corps  of  EngiDeers,  for 
report. 

Colonel  Mendell  is  authorized  to  call  on  Capt.  T.  W.  Symons,  Corps 
of  Engineers,  for  any  information  or  assistance  desired. 

To  be  returned. 

Thos.  Lincoln  Casey, 

Brig.  Oen,,  Chief  of  Engineers. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco^  CaL,  October  30, 1694. 

Respectfully  returned  to  tbe  Chief  of  Engineers,  XJ.  S.  Army,  with 
report. 

G.  H.  Mendell, 

Colonel  J  Corps  of  Engineers^  Division  Engineer. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  14  j  1894. 

Respectfully  returned  to  the  Secretary  of  War. 

Application  having  been  made  by  the  authorities  of  King  County, 
Wash.,  for  the  establishment  of  harbor  lines  at  Seattle  and  Ballard, 
and  for  the  approval  by  the  Secretary  of  War  of  certain  lines  adopted 
by  the  board  of  land  commissioners  of  that  State,  the  subject  was 
referred  to  Col.  George  H.  Mendell,  Corps  of  Engineers,  who  has  given 
the  same  careful  consideration  and  submits  the  accompanying  report 
of  the  30th  ultimo,  to  which  attention  is  respectfully  invited. 

The  harbor  lines  recommended  by  Colonel  Mendell  are  referred  to  in 
his  report  as  being  indicated  on  the  drawings  by  red  and  yellow  lines. 
(See  blue  prints*  marked  A  and  B.) 

But  to  avoid  possible  misunderstanding  in  the  future  I  have  had 
these  different  colored  lines  changed  on  the  tracings*  herewith  to  full 
black  lines,  and  I  recommend  that  the  full  black  lines  shown  on  the 
tracings  of  Seattle  and  Ballard  harbors  be  established  as  pierhead  lines 
for  those  harbors  and  adjacent  waterways. 

The  tracings  have  been  prepared  for  the  approval  of  the  Secretary 
of  War. 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers^ 

[Fifth  indorsement.] 

War  Department,  November  17, 1894. 

Eespectfully  returned  to  the  Chief  of  Engineers  with  the  harbor  lines 
approved  as  recommended. 

Joseph  B.  Doe, 
Acting  Secretary  of  War. 

*  Omitted. 


^ 
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report  of  col.  g.  h.  mendeljl,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco^  Cal.^  October  30^  1894, 

General:  As  directed  by  Department  indorsement  *  *  *  of 
October  33, 1894, 1  make  report  in  the  matter  of  harbor  lines  at  Seattle 
and  at  Ballard,  Wash. 

The  lines  shown  in  red  on  the  two  accompanying  blue  prints*  are 
understood  to  have  been  proposed  and  adopted  by  a  board  of  commis- 
sioners constituted  under  the  constitution  and  laws  of  the  State  of 
Washington.  These  lines,  in  whole  or  in  part,  were  submitted  to  a 
Board  of  Engineer  Officers,  appointed  by  the  War  Department,  under 
instinictions  to  make  recommendations  in  regard  to  them  to  the  War 
Department,  in  order  that  harbor  lines  might  be  established  as  pro- 
vided in  various  river  and  harbor  acts.  The  Board  of  Engineer  Officers 
finding  that  the  question  of  ownership  of  adjoining  submerged  lands 
was  in  litigation  declined  at  the  time  to  make  recommendations.  It 
is  now  understood  tliat  the  courts  have  settled  the  issues  in  question 
in  favor  of  the  State,  and,  so  far  as  known,  there  is  now  no  reason  why 
the  War  Department  may  not  now  proceed  to  establish  lines  as  provided 
in  the  river  and  harbor  acts. 

The  undersigned  was  a  member  of  the  Board  of  Engineer  Officers 
herein  referred  to.  Captain  Symons  was  also  a  member.  We  have 
consulted  as  to.  this  matter,  and  are  in  agreement  to  report  that  the 
lines  at  Seattle  and  Ballard,  so  far  as  represented  in  red  on  these  maps, 
are  suitable  for  adoption,  with  the  reservation  that  no  bulkhead  lines 
need  be  established. 

Along  the  whole  Sound  front,  extending  from  the  outlet  of  Salmon 
Bay  to  the  southern  boundry  of  the  map,  the  lines  are  shown  double, 
an  outer  and  an  inner  line,  i)arallel  with  an  interval  of  300  feet;  excei)t 
that  in  the  southern  part  over  the  tide  lands  the  interval  is  600  feet. 
Through  these  tide  lands  there  are  laid  out  two  side  channels  or  water- 
ways, 1,000  feet  wide  and  2,800  feet  apart,  which  extend  to  the  east- 
ward as  a  whole,  or  subdivided  to  the  limit  of  jurisdiction  of  the  State, 
ending  near  the  outlet  of  the  Duwamish  River,  which  is  accustomed 
to  diffuse  itself  over  the  flats. 

Attention  is  asked  to  the  yellow  lines  drawn  in  these  side  channels, 
and  also  in  definition  of  the  river.  The  last-named  lines  are  outside 
of  the  jurisdiction  of  the  State  board,  and  are  proposed  by  Captain 
Symons  and  myself  as  needful  to  complete  the  system.  Reference  to 
this  point  is  made  in  Mr.  Sparling's  letter  of  October  2. 

The  yellow  lines  in  the  two  1,000-foot  waterways  are  proposed  for 
pierhead  lines. 

It  is  recommended  that  the  War  Department  establish  pierhead  lines 
along  the  red  lines  shown  on  the  map  of  Ballard  Harbor,  except  that 
where  two  parallel  lines  are  in  red  the  outer  only  is  to  be  established; 
that  along  the  Seattle  water  front  the  outer  red  line  be  established,  and 
in  the  waterways  the  yellow  lines  be  established — that  the  yellow  lines 
defining  the  Duwamish  River  be  established — and  that  the  red  lines 
connecting  the  Duwamish  River  yellow  lines  with  the  waterways  be 
established,  and  wherever  there  is  a  single  red  line  it  is  to  be  estab- 
lished as  a  pierhead  line. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel^  Corps  of  Unghieersy  Division  Migineer, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A. 

*Or!iitte(l. 
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DESCRIPTION   OF  HARBOR  LINES   AT  SEATTLE,    WASHINGTON. 

For  the  itinei*  limit  of  the  reserved  area.— Begin  at  a  point  3,834.99  feet  sonth  and 
3,637.90  feet  east  of  the  United  States  Coast  purvey  signal  at  Dnwamish  Head,  in 
West  Seattle,  which  point  is  492.64  feet  sonth  and  1,796.25  feet  east  of  the  meander 
post  comer  to  fractional  sees.  11  and  12,  T.  24  N.,  R.  3  £.,  on  the  north  line  between 
said  sections,  which  meander  post  is  near  the  Seattle  Terminal  and  Railway  Com- 
pany's elevator  in  West  Seattle ;  thence  from  said  point  rnn  for  said  inner  line  of 
said  reserved  area  north  65"^  34'  09  '  east  1,477.44  feet;  thence  north  76<^  42'  13  east 
3,835.32  feet;  thence  north  58^  03'  34'  east  1,738.19  feet;  thence  north  17^  14'  15' 
east  2,960.51  feet;  thence  north  19'  07"  east  985.34  feet;  thence  north  15'^ 07'  59"  west 
891.11  feet;  thence  north  25^  21'  48  '  west  1,688.31  feet;  thence  north  48^  49  51"  west 
2,453.09  feet;  thence  north  52^  56'  53  west  2,054.99  feet;  thence  north  42°  28' 
26"  west  1,907.37  feet ;  thence  north  46^  10'  west  3,175.12  feet ;  thence  north  61  -  07'  28" 
west  872.09  feet;  thence  north  82^  19'  41"  west  5,381.17  feet;  thence  north  56^ 
41'  30"  west  5,732.34  feet;  thence  north  46^  32'  06"  west  4,934.31  feet;  thence 
north  26^  02'  52"  west  5,783.70  feet;  thence  north  12^  48'  15  '  east  315  feet;  thence 
north  75^  00' 02  "east  1,768.12  feet;  thence  north  46*^  03' 16'  east  695  feet ;  thence  north 
29^  46"  50"'  east  1,972.10  feet;  thence  north  53-^  52"  35  "  east  2,864.35  feet  to  a  point 
which  is  1,679.86  feet  north  and  588.29  feet  east  of  the  meander  post  to  fractional 
sees.  9  and  10,  T.  25  N.,  R.  3  E. 

For  the  harbor  line  or  outer  line  of  reserved  area. — Commence  at  the  point  heretofore 
described  as  the  beginning  point  of  the  inner  line  of  the  reserved  area;  thence  north 
13°  38"  49'"  west  610.79  feet;  thence  north  65^^  34"  09"  east  1,421 .64  feet;  thence  north  76^ 
42'  13'"  east  3,795.32  feet;  thence  north  58^  03'  34'"  east  1,875.35  feet;  thence  north 
17*^  14"  15  "east  2,345.34  feet;  thence  north  19'  07"  east  900.01  feet;  thence  north  15^ 
07'  59""  west  823.56  feet;  thence  north  25^  21'  48"  west  1,599.14  feet;  thence  north 
48^  49'  51 "  west  2.380  feet;  thence  north  52^^56' 53"  west  2,071.71  feet;  thence  north 
42^  28"  26"'  west  1,925.20  feet;  thence  north  46°  lO'  west  3,1^6.05  feet;  thence 
north  61°  07'  28"  west  776.55  feet;  thence  north  82^  19'  41 "  west  5,393.28  feet; 
thence  north  56^  41'  30"  west  5,827.26  feet;  thence  north  46"  32'  06"  west  5,015.19 
feet;  thence  north-  26°  02"  52  '  west  5,943.72  feet;  thence  north  12^  48'  15"  east 
451.22  feet;  thence  north  64^  08"  53"  east  538.93  feet;  thence  north  73^  21'  32"  east 
1,414.23  feet;  thence  north  46"  03'  16'  east  576.39  feet;  thence  north  29°  46' 50" 
east  1,993.1*4  feet;  thence  north  53"="  52'  35"  east  2,841.24  feet,  to  a  point  identical 
with  the  initial  point  of  the  outer  line  of  the  harbor  area  reserved  in  front  of  the 
city  of  Ballard  and  which  is  1,870.81  feet  north  and  341.04  feet  east  of  the  meander 
post  corner  to  fractional  sees.  9  and  10,  T.  25  N.,  R  3  E.,  and  764.27  feet  north  and 
2,217.14  feet  west  of  the  United  States  Coast  Survey  signal  at  the  south  side  of  the 
entrance  to  Salmon  Bay. 

Smiths  Cove  waterway. — Beginning  at  a  point  on  the  outer  harbor  line  2,261.04  feet 
south  of  and  1,593.96  feet  west  of  the  meander  post  on  the  east  side  of  Smiths  Cove, 
corner  to  fractional  sees.  24  and  25,  T.  25  N.,  R.  3  E.,  which  point  is  also  2,066.(>9 
feet  south  of  and  1,755.59  feet  east  of  the  Coast  Survey  signal  on  the  west  side  of 
said  Smiths  Cove,  thence  run  for  the  east  side  of  said  waterway  north  08'  22"  west 
to  the  meander  line  at  head  of  Smiths  Cove ;  and  for  the  west  side  of  said  waterway 
commence  at  a  point  on  the  outer  harbor  line  north  82^  19' 41"  west  403.75  feet 
from  the  initial  point  above  described  of  the  east  side  of  said  waterway,  thence 
running  parallel  to  said  east  side  and  400  feet  distant  therefrom  north  08'  22"  west 
to  the  meander  line  nt  head  of  Smiths  Cove. 

Said  waterway  is  of  a  uniform  width  of  400  feet,  and  extends  from  the  enter  har- 
bor line  through  the  intervening  tide  lands  to  the  head  of  Smiths  Cove. 

West  waterway. — For  west  line  of  west  waterway,  commence  at  a  point  on  the 
outer  line  of  the  harbor  reserve,  which  is  2,538.84  feet  south  and  5,273.14  feet  east 
from  the  United  States  Coast  Survey  signal  at  Dnwamish  Head  in  West  Seattle ;  also 
being  distant  803.50  feet  north  and  3,431.49  feet  east  from  the  meander  comer  to 
sees.  11  and  12,  T.  24  N.,  R.  3  E.,  Willamette  meridian,  on  the  line  rnnning  north 
between  said  sections,  which  comer  is  near  the  Seattle  Terminal  and  Railway  Com- 
pany's elevator  in  West  Seattle ;  thence  from  said  x>oint  run  for  west  line  of  west 
waterway  south  5,025.84  feet;  thence  east  1,000  feet;  thence  south  42^  15"  east  2,750 
feet;  thence  south  17^  56"  45"  east  1,406.50  feet,  to  eastmost  point  on  Government 
meander  line  of  Island  No.  3,  in  sec.  18,  T.  24  N.,  R.  4  E.,  Willamette  meridian. 

For  east  line  of  said  waterway,  commence  at  a  point  on  outer  line  of  harbor 
reserve  2,302.52  feet  sonth  and  6,273.14  feet  east  from  survey  signal  before  men- 
tioned, and  1,039.83  feet  north  and  4,431.49  feet  east  from  meander  post  comer  to 
sees.  11  and  12  above  described,  thence  run  for  east  line  of  west  waterway  sonth 
4,667.25  feet;  thence  south  42^  15'  east  3,276.49  feet;  thence  sonth  17^  66"  45'"  east 
752.56  feet,  to  point  of  intersection  with  west  line  of  east  waterway. 

East  waterway. — For  east  line  of  east  waterwav,  commence  at  a  point  on  onterline 
of  harbor  reserve  788.46  feet  south  and  10,073. 14*  feet  east  from  previously  described 
CoMt  Survey  signal,  which  is  also  2,553.89  feet  north  and  8,231.49  feet  east  ftom  pre- 
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Tionsly  described  meander  corner  to  sees.  11  and  12,  T.  2i  N.,  R.  3  E.,  thence  for 
east  line  run  south  6,776.22  feet;  thence  west  293.42  feet;  thence  south  14^  30'  west 
2,300  feet;  thence  south  8^  23*  41'  west  1,681.67  feet  to  the  meander  line  of  Edwards 
Island. 

For  west  line  of  east  waterway,  commence  at  a  point  on  outer  line  of  harbor 
reserve,  which  is  1,411  89  feet  south  and  9,073.14  feet  east  from  Coast  Survey  signal, 
being  also  1,930.46  feet  north  and  7,231.49  feet  east  from  meander  corner  to  sees.  11 
and  12 ;  thence  run  south  6,152.79  feet;  thence  east  293.42  feet;  thence  south  14^  30' 
west  2,630.13  feet,  to  point  of  intersection  with  east  line  of  west  waterway. 

Canal  waterway. — For  north  line,  commence  at  a  point  6,764.68  feet  south  and 
10,073.14  feet  east  from  Coast  Survey  signal  at  Duwamish  Head,  also  3,422.33  feet 
south  and  8,231.49  feet  east  from  meander  corner  to  sees.  11  and  12,  T.  24  N.,  R.  3 
E.,  thence  south  45^  east  707.11  feet;  thence  east  to  meander  line.  For  south  line, 
commence  nt  a  point  7,564.68  feet  south  and  10,073.14  feet  east  from  said  Coast  Sur- 
vey signal,  also  4,222.33  feet  south  and  8,231.49  feet  east  from  meander  corner  to  said 
sees.  11  and  12,  thence  east  to  meander  line. 

DESCRIPTION  OF   HARBOR  LINES  AT  HALLARD,   WASHINGTON. 

For  the  harbor  line  or  the  outer  rim  of  the  reserved  area. — Begin  at  a  point  1,824.76 
feet  north  and  449.22  feet  east  of  the  United  States  Coast  Survey  signal  marked  X 
on  the  map,  south  of  the  month  of  Salmon  Bay,  which  point  is  also  1,870.81  feet 
north  and  341.04  feet  east  of  the  meander  post  corner  to  fractional  sees.  9  and  10,  T. 
25  N.,  R.  3  E.,  thence  north  21^'  28'  49  '  east  1,988.09  feet;  thence  north  55^^  07  32  ' 
east  1,757.66  feet;  thence  north  IS'-"  32'  18"  east  3,506.97  feet;  thence  north  30^  42'  14  ' 
west  1,889.94  feet;  thence  north  14^  25'  15  '  east  1,264.85  feet;  thence  north  57^  58' 
22"  east  2,125  feet;  thence  south  32^  01'  38  '  east  300  feet  to  a  point  501.53  feet  north 
and  384.03  feet  west  of  meander  post  comer  to  fractional  sees.  34  and  35,  T.  26  N., 
R.  3  £.  0 

For  the  line  bounding  the  inshore  limit  of  the  reserved  area  aforesaid, — Begin  at  a  point 
190.95  feet  sonth  and  247.25  feet  east  of  the  initial  point  of  the  outer  rim  of  said 
area  above  described,  and  which  point  is  also  1,679.86  feet  north  and  588.29  feet  east 
of  meander  post  corner  to  fractional  sees.  9  and  10,  T.  25  N.,  R.  3E.,  thence  north 
2P  28'  49"  east  1,984.53  feet;  thenco  north  55^  07'  32"  east  1,766.14  feet;  thence 
north  18^  32'  18'  east  3,677.63  feet;  thence  north  30°  42'  14 "  west  1,896.07  feet; 
thence  north  14^25'  15"  east  1,090.93  feet;  thence  north  57°  58' 22"  east  2,005.16 
feet  to  a  point  of  intersection  with  the  outer  rim  above  described. 

Salmon  Bay  watertray. — Commencing  at  a  point  on  the  outer  rim  of  the  reserved 
area  in  front  of  Ballard  Harbor,  1.279.77  feet  north  and  503.62  feet  east  of  the  initial 
point  of  the  outer  line  of  the  reserved  area  aforesaid,  thence  running  for  the  south 
side  of  Salmon  Bay  waterway,  south  68^  31'  11'  east  731.03  feet:  thence  south  33'' 
39  57"  east  2,190  feet;  thence  south  16^  32'  30"  east  938.21  feet;  thenee  south  16^  39' 
west  558.41  feet;  thence  south  45°  27'  08"  east  537.42  feet;  thence  south  85-^  44  36" 
east  1,145.16  feet;  thence  sonth  74^  32'  20"  east  251.93  feet;  thence  south  54°  19'  20" 
east  550  feet;  thence  south  63^'  12' 29"  east  1,098.33  feet;  thence  south  88^  52'  20"  east 
1,270.25  feet;  thenee  south  58"^  19' 58"  east  1,885.77  feet;  thence  sonth  29^  29'  02" 
eaat  1,361.30  feet;  thence  east  2,405  feet;  thence  sonth  50^  29'  east  to  the  meander 
line. 

And  for  the  north  side  of  said  Salmon  Bay  waterway,  commencing  at  a  point 
2.087.29  feet  north  and  1,068.47  feet  east  of  the  initial  point  or  point  of  beginning  of 
the  onter  line  of  the  reserved  area  in  front  of  the  city  of  Ballard  aforesaid,  thence 
sonth  33^  39'  57"  east  3,258.85  feet;  thence  sonth  7°  55'  48"  east  688.58  feet;  thence 
sonth  36°  44'  51"  east  748.80  feet;  thence  south  61°  26'  37"  east  759.38  feet;  thence 
south  54<^  19'  20"  east  951.61  feet;  thence  sonth  67°  51'  39"  east  504.17  feet;  thence 
north  75<^  28'  55"  east  1,874.87  feet ;  thence  sonth  57°  37'  49"  east  1,083.34  feet ;  thence 
south  45^  east  2,354.67  feet;  thence  east  1,580  feet;  thence  south  43^  28'  east  to  the 
meander  line. 


T  T  41. 

ESTABLISHMENT  OF  HARBOR  LINES  AT  HOQUIAM  HARBOR,  WASHINGTON. 
LETTERS  OF  THE  BOARD  OF  STATE  LAND  COMMISSIONERS. 

Board  of  State  Land  Commissioners, 

Olympia,  Wash.^  October  8, 1894. 

Sib:  We  have  been  instructed  by  the  board  of  State  land  commis- 
flioners  to  certify  to  you  that  the  location  of  harbor  lines  in  front  of  tlie 
cities  of  Seattle*    •    •    •    and  Hoquiam,  this  State,  appeared  to  be 


*  For  aotion  conoerBiug  establishment  of  harbor  Uu«s  at  Seattle  see  pages  8543-3546. 
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an  absolute  necessity;  that  it  was  important  that  these  lines  be  estiib- 
lished  at  the  earliest  date  praeticiible,  and  accordingly  this  board  agreed 
upon  and  located  the  lines  in  front  of  the  aforesaid  cities  and  now 
respectfully  request  that,  in  pursuance  of  section  12  of  the  river  and 
harbor  act  of  September  19, 1890,  you  appoint  a  Board  of  United  States 
Engineers  to  examine,  consider,  and  report  upon  these  lines  with  the 
end  in  view  of  securing  the  Government  approval  of  the  same. 

Ill  this  connection  it  may  be  well  to  state  that  a  Board  was  directed 
on  a  former  occasion  by  the  Secretary  of  War  to  establish  these  harbor 
lines  in  conjunction  with  other  harbor  lines  in  the  State,  but  that, 
owing  to  litigation  over  the  lines  in  front  of  Seattle,  Tacoma,  and 
Hoquiam,  the  Board  did  not  act  at  these  places. 

This  coqimission,  as  the  successor  of  the  old  State  harbor  line  com- 
mission, is  charged  by  the  constitution  and  laws  of  the  State  of  Wash- 
ington with  the  duty  pf  making  reservations  upon  the  water  front  of 
the  various  harbors  within  its  limits,  in  the  interests  of  commerce  and 
to  the  end  that  these  reservations  within  certain  harbor  lines  may  be 
owned  and  controlled  by  the  State,  so  that  commercial  facilities  may 
be  provided  thereon,  which  shall  at  all  times  aftbrd  cheaj),- convenient, 
and  ready  access  to  the  navigable  waters  of  the  State  by  all  its  people. 
These  reservations  are  to  be  from  50  to  600  feet  in  width  at  the  discre- 
tion of  this  commission.  The  laws  of  the  State  provide  for  the  sale, 
under  the  direction  of  this  commission,  of  all  the  tide  lands  within  the 
inner  harbor  lines  of  these  reservations,  after  they  shall  have  been 
properly  located  and  established  as  required  by  law.  The  tide  lands, 
as  thus  described,  in  many  localities  comprise  extensive  areas  which,  in 
tlic  estimation  of  the  general  public,  should  be  sold  at  an  early  day,  so 
that  the  many  improvements  which  are  contemplated  thereon  may  go 
forward ;  but  these  tide  lands  can  not  be  sold  until  the  harbor  lines,  as 
required  by  law,  are  first  established. 

•  •  •  •  •  •  • 

The  work  of  preserving,  maintaining^  and  improving  the  interests  of 
commerce  and  navigation  in  this  State  and  of  making  preparation  for 
their  future  development  by  both  the  State  and  General  .Government 
will  be  greatly  facilitated  by  your  favorable  consideration  of  the  appli- 
cation herein  made. 

We  have  the  honor  to  be,  very  respectfully^  youjs, 

C         W.  T.  Forrest,  Chairman. 
E.  D.  CoWEN,  Secretary. 
lion.  Daniel  S.  Lamont, 

Secretary  of  War. 


Board  of  State  Land  Commissioners, 

Olympia^  Watth.^t  November  i,  189i, 

Dear  Sir:  In  compliance  with  your  letter  of  insti^uctions,  dated 
October  17, 1  forward  by  express  to-day,  addressed  to  the  Secretary  of 
War,  a  tracing*  of  the  harbor  lines  established  under  authority  of  the 
State  of  Washington  in  front  of  the  cities  of  Seattle,!  Ballard,t  and 
•  *  *  also  a  map*  of  the  harbor  lines  established  in  front  of  the 
city  of  Hoquiam.    Your  letter  of  instructions  calls  for  tracings,  but  the 

'Omitted. 

t  For  action  concerning  establishment  of  harbor  lines  at  Seattle  and  Ballard  see 
pages  3543-3547. 
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board  is  not  in  possession  of  the  tracings  of  the  harbor  lines  in  front  of 
Hoquiam;  therefore  send  you  a  plat  which  we  trust  will  answer  your 
puriwse. 

I  have  the  honor  to  be,  very  respectfully  yours, 

E.  D.  COWEN,  Secretary. 
Thomas  Lincoln  Casey, 

Brig,  Gen.y  Chief  of  Engineers^  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  12^  1894. 

Respectfujly  referred  to  Ool.  George  H.  Mendell,  Corps  of  Elngineers, 
for  report  on  the  harbor  lines  proposed  for    ♦    ♦    *    Hoquiani.    Colonel 
Mendell  is  authorized  to  call  on  Capt.  T.  W.  Symons,  Corps  of  Engi- 
neers, for  any  information  or  assistance  desired. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major ^  Corps  of  EngineerH. 

[Second  indorsement.] 

U.  S.  Engineer  Office, 

San  FraneiscOy  Cah,  November  27 ^  1894, 
Respectfully  returned  to  the  Chief  of  Engineers  with  report  upon 
harbor  lines  of    *    *,   *    Hoquiam. 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers^  Division  Engineer, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  llj  1894. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  board  of  land  commissioners  of  the  State  of  Washington  sub- 
mits for  the  action  of  the  War  Department  drawings  showing  harbor 
lines  established  by  the  State  authorities  for    *    •    *    Hoquiam,  in 
that  State. 

The  drawings  have  been  under  consideration  by  Col.  George  H.  Men- 
dell, Corps  of  Engineers,  and  attention  is  respectfully  invited  to  his 
report  of  the  27th  ultimo,  herewith. 

For  the  harbor  of  Hoquiam  Colonel  Mendell  recommends  that  the 
Seci-etary  of  War  establish  pierhead  lines  only.  He  has  made  some 
modifications  of  the  lines  proposed  by  the  State  board,  which  he  states 
in  his  report  are  indicated  by  brown  lines  on  the  original  drawing 
marked  A.* 

I  have  had  made  in  this  ofiSce  a  tracing  on  which  the  lines  are  indi- 
cated in  red,  I  recommend  that  the  heavy  red  lines  on  this  tracing  be 
established  as  pierhead  lines  for  Hoquiam  Harbor  and  that  the  Secre- 
tary of  War  place  his  approval  on  this  tracing. 

Thos.  Lincoln  Casey, 
Brig,  Gen,,  Chief  of  Engineers. 


•  Omitted. 


APPENDIX   U  U. 


IMPROVEMENT  OF  WILLAMETTE  AND  LOWER  COLUMBIA  RIVERS  AND 
THEIR  TRIBUTARIES,  OREGON   AND  WASHINGTON. 


REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  no,  lS9o,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Mouth  of  Columbia  River,  Oregon  and  ;    5.  Columbia  River  at  Three  Mile  Rapids 

Washington.  and  boat  railway  from  The  Dalles 

2.  Columbia  and  lower  Willamette  riv-  Rapids  to  Celilo  Falls. 

ers,  below  Portland,  Oreg.  (>.  Willamette   River,  above  Portland, 

3.  Columbia  River,  between  Vancouver,  and  Yamhill  River,  Oregon. 

Wash.,  and  mouth  of  Willamette  i  7.  Cowlitz  River,  Washington. 

River.  8.  Youngs  and  Klaskuine  rivers,  Oregon. 

4.  Canal    at    the    Cascades,    Columbia  ;  9.  Gauging  waters  of  Columbia  River, 
'    River,  Oregon.  Oregon  and  Washington. 

KXAMINAT10N8   AND   SURVEYS. 

10.  Clat«kanie  River,  Oregon.                      1  14.  Columbia  River,  below  Tongue  Point, 

11.  Tuahton  River,  Oregon.                          |  by  way  of  the  southern  channel,  in 

12.  Lewis  River,  Washington.  front  of  Astoria,  Oreg. 

13.  Yamhill  River,  Oregon,  up  to  the  town  i 

of  McMinnville. 


United  States  Engineer  Office, 

Portland^  Oreg.,  July  10,  1895, 

General:  I  have  the  honor  to  trausiuit  herewith  annual  reports  of 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
3'ear  ending  June  30,  1895. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineer 8y  U,  S.  A, 


U  U  I. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 

WASHINGTON. 

The  project  for  this  work  was  adopted  in  \>^M,  and  contemplates 
securing  and  maintaining  a  navigable  channel  30  feet  deep  at  low 
water  across  the  bar  at  the  mouth  of  the  river  by  conceiitratin;^  tiie 

3o51 
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OPEBATIONS  DURING  THE  YEAR. 

4 

As  soon  as  information  was  received  that  the  river  and  harbor  act  of 
LQgast  17, 1894,  had  become  a  law,  active  measures  were  at  once  taken 
>  make  sach  repairs  as  were  needed  upon  the  elevated  railway  and  the 
orkiug  plant,  including  engines,  cars,  boats,  etc.,  to  enable  operations 
\  be  resumed  at  an  early  date. 

September  22,  bids  were  opened,  after  advertisement,  for  the  delivery 
I  barges  of  100,000  tons  of  rock,  more  or  less,  with  the  privilege  of 
Ltending  the  amount  to  200,000  tons  if  requirea,  and  the  contract  was 
i^arded  to  John  Kiernan,  of  Portland,  the  lowest  bidder,  for  48  cents 
IT  ton,  subject  to  the  approval  of  the  Chief  of  Engineers,  the  rock  to 
)  supplied  from  Fishers  Landing,  near  Vancouver,  Wash.  The  con- 
"act  was  approved  by  the  Chief  of  Engineers  October  1,  1894,  and 
le  delivery  of  rock  was  commenced  October  15  and  was  continued 
ntil  the  end  of  the  fiscal  year,  except  during  the  months  of  January 
nd  February,  when  work  was  suspended  on  ac<iount  of  bad  weather, 
.dvantage  was  taken  during  the  suspension  of  work  to  put  all  the 
lant  in  good  order,  especially  the  tow  steamer  Cascadesj  which  required 
stensive  repairs.  136,900.1  tons  of  rock  has  been  placed  in  the  jetty 
lid  shore  revetment  during  the  fiscal  year.  From  the  date  of  resuming 
ork  on  March  1,  to  the  end  of  the  fiscal  year,  rock  has  been  delivered 
ad  placed  at  an  average  rate  of  22,355  tons  per  month. 
The  total  amount  of  rock  placed  in  the  work  since  its  commencement 
)  the  end  of  the  present  year  has  been  863,131.9  tons,  and  this  has 
36t,  including  all  expenses  of  every  kind  connected  with  the  work, 
ich  as  elevated  railway,  mattress  foundation,  plant  of  every  descrip- 
on,  transportation,  supervision,  etc.,  an  average  of  $2.20  per  ton. 
early  all  the  rock  used  has  been  transported  a  distance  of  at  least 
18  miles  from  the  quarries  to  the  work. 

Daring  the  year  xock  has  been  added  to  the  work,  wherever  needed, 
etween  Stations  230  ^nd  53,  or  over  a  distance  of  about  3^  miles,  and 
lis  portion  of  the  work  has  been  practically  raised  to  the  required 
eight  and  completed.  No  attempt  has  been  made  to  again  bring  the 
Liter  2,000  feet  up  to  the  level  prescribed.  This  part  remains  about  the 
une  as  reported  last  year.  It  has  twice  been  raised  to  the  required 
ivel,  but  both  times  the  heavy  seas  removed  the  top  covering  of  rock, 
ud  the  seaond  time  a  large  portion  of  the  railway  over  it  was  destroyed, 
rroins  3  and  4  have  been  completed,  and  between  Stations  53  and  40  the 
itty  has  been  given  increased  width  of  base  to  withstand  the  heavy 
sas  which  break  in  this  locality,  and  the  work  remains  at  the  same 
eight  as  last  year.  It  is  proposed  to  carry  this  increase  of  base  to  the 
hore  line.  With  the  exception  of  this  increase  of  base  the  entire  jetty, 
leludiug  the  four  groins,  is  now  completed,  exC/Opt  between  Stations  53 
lid  40,  a  distance  of  700  feet. 

Operations  upon  the  shore  revetment  were  commenced  in  March,  and 
tie  elevated  track  for  laying  this  work  has  been  completed.  The  length 
f  track  constructed  is  3,025  feet,  and  the  foundation  mats  for  the  work 
fve  been  laid  for  a  distance  of  2,632  feet.  The  total  length  of  the 
Ibre  revetment  when  completed,  including  the  work  previously  done, 
ill  be  3,675  feet. 

]A  complete  survey  of  the  area  included  between  Smiths  Point  on  the 
tegon  shore  and  Point  Ellice  on  the  Washington  shore  and  the  sea, 
^lading  the  channel  over  the  bar,  was  made  during  the  months  of  May 
id  June  to  ascertain  what  changes  had  taken  place  within  the  mouth 
'  the  river  as  well  as  upon  the  bar  since  the  last  surveys  were  made. 
ENG  95 223 
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proposals  for  fumiahing  and  delivering  100,000  tona,  more  or  leaa,  of  rock  for 
wwMuth  of  Columbia  Biver^  received  and  opened  at  Portlandf  Oreg.j  by  Maj. 
Post,  CorpB  of  EngineerBy  on  the  52d  day  of  September,  1894. 


Name  and  address  of  bidder. 


Price  *  I    »  „,,«^„„*« 
per  tOD.  I  -^CT^«»^- 


ohn   -K^^ernan,  Portland,  Orepr 

^^  C3S^'«-^«)ve  Rock  and  Contract  Co.,  Portland.  Oreg. 

fc^tA^^    :Pa\'inff  Co.,  Portland,  Oreg 

}®^J«*  %» l)in  &  Jacobsen.  Portland,  Oreg 


^<^^^'^K*^  aie  &  Glinn,  Portland,  Oreg. 


^• 


5U 
5ll 


CenU. 

48    ,      $48,000.00 
48^  I        48,250.00 
61,500.00 
51. 875. 00 
53  53,000.00 

541  j  54.500.00 
56{  '  56.333.33 
59  59,000.00 

63^  63,500.00 

.  -      r— "-.    •— ^  68,333.33 

olurx    :^B .  Howard,  KlUgaver,  Oreg .^ 60  69  000.00 


—ith,  Portland,  Oreg 

2^^*~«>y  &  Smith,  Oswego,  Oreg 

■'y^^^'fe..  Minsinger  &  Smith,  Portland.  Oreg 
[  •  ^  -    -tat*,  lagen,  Portland,  Oreg . . 
f**^^«^    XInber,  Spokane,  Wash 


atK^^fc,^^-^  awarded  to  John  Kiemau  and  executed  under  date  of  September  24, 1894. 


kkim)ltt  of  g.  b.  hbgardt,  assistant  knginkkr. 

Ofpick  of  United  States  Assistant  Engineer,    . 

Fort  Stevens,  Oreg,,  July  1, 1895, 

-  I  bave  the  honor  to  submit  the  following  report  of  operations  on  the 
?^'^^^ti.ent  of  the  mouth  of  the  Columbia  River,  Oregon  and  Washington,  for  the 
I  y  ^ «^:Br  ending  June  30, 1895 : 

'  ^'^^  *^xat  of  funds  operations  were  suspended  from  the  beginning  of  the  fiscal 
^  I  the  passage  of  the  river  and  harbor  act  in  August,  when  work  was  at  once 
^nd  has  since  been  vigorously  x^^^^^^^^ted  witlT  the  exception  of  the  usual 
J™'^"*oii  of  rock  delivery  in  January  and  February  on  acconnt  of  severe  weather 
^^  X^'^Ymit  the  overhauling  of  the  rolling  stock,  floating  plant,  and  tracks. 

jetty  tramway. 

**^^  ^i^nsion  was  made  to  the  tramway  during  the  year. 

*^^'*^*^s  to  and  the  c|ire  of  the  tracks  for  the  running  of  the  rock  trains  has  been 
'^^^^^^ipai  work  done. 

^'^v^^^^  lately  after  the  passage  of  the  river  and  harbor  act  a  small  force  of  men 
^*ia^  'fco  work  repairing  the  tramway  tracks,  and  about  85  decayed  stringers  were 
Pj]?^^*  a  number  of  caps  "fish-plated/*  and  9  piles  driven  for  repairs  between 
,a»^^a  SO  -f  00  and  90  +  00;  bad  <*kinks"  were  taken  out  and  the  switches  and 
Cj^*^^^  overs'' overhauled. 

\»  *i  a.xitiary ,  during  the  suspension  of  rock  delivery,  about  100  badly  corroded  rails 
ir^JJ^^^en  out  and  more  decayed  stringers  removed. 

♦?^'  27,  298  feet  of  tramway,  from  Station  229-f  50  to  Station  232+48,  was 
^t^tocally  destroyed  by  floating  piling  from  the  cigar-shaped  raft,  which  was  broken 
^^^  •  ^®  being  towed  to  San  Francisco  from  the  Columbia  River. 

y^^ng  Boutnerly  storms  in  January,  which  were  accompanied  by  the  highest  tiden 

^^  «r^  for  years,  the  tramway  tracks  were  further  damaged.    The  300  feet  of  track 

stUiQ  outer  end  of  the  jetty,  which  had  been  standing  undisturbed  since  its  con - 

strtetion,  was  washed  away,  and  between  Stations  223  +  00  and  229  +  00  the  tracks 

"V&t  Bo  badly  damaged  as  to  be  beyond  repair. 

From  Station  229  +  00  to  the  outer  end.  Station  250  +  40,  a  distance  of  2,140  feet, 

*^     the  tramway  tracks  have  now  entirely  disappeared,  and  from  Station  223 +  00  to 

' '     StsKon  229  +  00,  a  distance  of  600  feet,  they  are  too  much  damaged  to  be  used.    From 

*"    Sttf on  223  +  00  to  the  shore  the  trains  can  still  be  run. 

Ilils  have  been  taken  up  from  the  north  track  from  the  end  in  as  needed  for  use 
/    ill  l^e  construction  of  the  groin  and  shore  revetment  tracks  and  to  replace  badly 
Ootoded  rails  near  the  shore  end  of  the  tramway. 

the  three  "cross  overs*'  at  Stations  214  +  00, 184  +  00,  and  156  +  00  were  taken  up 
toi»ermit  the  dumping  of  rock  on  the  line  of  the  jetty.    The  condition  of  the  tram- 
\rX  is  anything  but  good,  and  this  is  true  particularly  of  the  first  mile  and  a  half. 
T»  piling,  caps,  and  stringers  are  becoming  much  decayed  and  the  rails  badly  cor- 
iX)(^d,  and  constant  watchfulness  is  required  to  prevent  accidents. 

'Ukvee  track  walkers  and  one  carpenter  with  helper  arer  constantly  employed  to 
Oaii  for  the  tracks  during  the  running  of  rock  trains. 


The  rock  dumped  on  the  jetty  was  placed  between  the  following  stations:  Sta 
25  -f  80,  the  root  of  the  jetty,  to  52  -f  00, 7,942.2  tons ;  52  -h  00  to  150  -f  00, 77,682. 9  t 
and  150  -f  00  to  230+00,  3,0^  tons. 

The  bents  of  the  tramway  tracks  as  far  out  as  StAtiou  52  +  00  are  only  lO 
between  centers— too  close  together  to  permit  of  large-size  rock  being  dumped  ^ 
the  south  track  and  between  the  tracks,  as  is  done  beyond  this  station,  whef^ 
bents  are  16  feet  apart.  For  this  reason  practically  all  the  rock  placed  frorvi^ 
part  of  the  tramway  during  the  previous  years  was  dumped  from  the  north  '^ 
andiiutside  the  main  line  of  the  jetty,  forming  a  narrow  ridge  of  rock  witU  ^ 
slopeoi.  This  was  necessary  at  this  time  to  protect  the  tracks  from  being  daL*=*^ ' 
by  the  floating  logs  and  drift  which  lodged  against  the  first  mile  of  the  jetty. 

The  7,942.2  tons  of  rock  placed  between  the  root  of  the  jetty  and  Station  5^ 
during  the  fiscal  year  was  nearly  all  of  small  size — i  tons  and  nnder— and  ir  ^^ 
dumped  from  the  south  track  and  between  the  tracks  for  the  purpose  of  fornp-  ^ 
backing  for  the  narrow  ridge  of  rock  in  front  of  the  trestle  work  and  at  the      ^ 
time  increase  its  base.     About  6,000  tons  more  of  small-size  rock  will  be  requi^"^ 
provide  this  sort  of  backing  for  the  entire  distance  between  these  two  stations, 
rock  distribnted  between  Stations  52  -|- 00  and  150 -j- 00  was  for  the  purpose  of  rs^-  ^ 
the  jetty  to  the  required  height  and  increasing  its  width.    Between  Stations  )5(W 
and  230-j-OO,  3,085  tons  was  distributed,  and  about  two-thirds  of  this  amonn'^^ 
used  to  fill  up  the  low -places  in  the  jetty  where  the  **  cross-overs"  of  the  traJ^ 
had  been  taken  up.    The  remainder  was  dumped  between  Stations  220-|-OC^ 
230-1-00  to  raise  the  jetty  where  the  top  rocks  had  been  washed  off  by  the  acti  ^ 
the  sea  during  last  winter's  storms. 

Hy  the  revised  project  of  the  Board  of  Engineers,  approved  June  9, 1893,  th^^ 
of  the  jetty  Av hen  completed  at  the  shore  end,  Station  25^-80,  should  be  at  refe^r" 
12,  above  datum  plane,  mean  lower  low  water,  and  should  slope  thence  to  refe*^ 
10,  at  Station  122 -f- 90,  1.8  miles,  and  thence  to  reference  4,  at  the  out'er  end. 

At  the  end  of  the  last  fiscal  year  the  height  of  the  jetty  was  reported  as  foU-^ 
From  Station  25-1-80,  the  root  of  the  jetty,to  Station  4€-f  00  the  jetty  was  up  U^ 
desired  height ;  from  Station  40  -f  00  to  Station  95  -|-  00  it  was  practically  up  to  w^ 
2.5  feet  of  the  required  height  for  the  entire  distance,  and  from  this  latter  st^* 
the  rock  sloped  from  reference  9  to  reference  7.5,  mean  high  water,  at  St**" 
105  -f  00.  From  Station  105  -f  00  to  150  -f-  00  the  top  of  the  jetty  was  practically  «i 
mean  high  water. 

Between  Station  150 -f  00  and  the  end,  Station  250-f-OO,  the  jetty  had  been  raiB0< 
the  established  height  and  was  considered  complete. 

From  the  shore  to  Station  105  -f  00  the  height  had  been  attained  by  dumping  t 
rock  in  a  narrow  ridge  to  better  secure  the  tramway  from  damage  by  drift. 

With  the  rock  received  and  distributed  over  the  jetty  during  the  fiscal  year  t 
following  results  were  attained:  Between  Stations  150 -f- 00  and  230 -|- 00,  completi 
last  year,  where  the  top  rocks  near  the  latter  station  had  been  waahed  off  dnrine  t1 
winter  storms,  the  jetty  was  ajjain  brought  to  the  proper  level  and  the  low  plac 


APPENDIX  U  V — REPORT  OP  MAJOR  POST,       3557 

tiOD  to  the  completed  heieht  of  that  portion  of  the  jetty,  where  between 
,000  tons  of  rock  was  washed  off  by  the  action  of  the  sea  during  the  winter 
1893-94 ;  that  is,  on  2.000  feet  at  the  onter  end.  ~  The  accompanying  map, 
e,  gives  the  height  of  the  jetty  throughout  its  entire  length, 
the  past  winter  some  very  severe  gales  were  experienced,  together  with 
high  tides,  but  the  jetty  sustained  no  damage  worth  mentioning.  About 
Df  rock  was  washed  irom  the  top  of  the  jetty  between  Stations  220  +  00 
K). 

rbance  of  rock  work  was  observed  inside  of  Station  220  -|-  00.  Frequent 
nts  were  taken  during  the  year  of  the  height  of  the  jetty,  but  no  signs 
or  sinking  of  the  rock  have  appeared. 

is  on  each  side  of  the  jetty  were  located  early  in  Jnne,  at  a  stage  of  tide  of 
a.  lower  low  water,  plane  of  reference.  Last  year  these  sands  were  taken 
ide  was  2  feet  lower,  which  pxobably  accounts  for  the  apparent  decrease 
places;  but  taking  the  sands  as  a  whole  there  is  practically  no  change 
ear,  so  far  as  size  is  concerned. 

bhe  lower  end  of  the  spit,  and  following  the  shore  line  of  Point  Adams,  it 
closer  to  the  shore  and  reduced  the  width  of  the  narrow  channel  from  600 
3ar  to  from  150  to  200  feet.  This  channel  is  the  only  outlet  of  tide,  below 
B  height,  for  the  flood  water  from  the  large  pocket  at  the  shore  end'of  the 
depth  has  been  considerably  reduced  and  carries  now  only  9  feet  in  the 
ice  at  low  water  as  against  18  feet  last  year.  The  outlet  of  this  channel 
irced  to  the  south  and  closer  to  the  shore  over  one-quarter  of  a  mile  and  is 
closed  at  low  water,  having  a  depth  of  but  about  1  foot, 
the  spits  have  not  increased  in  area,  they  have  built  up  considerably  in 
1  particularly  so  the  large  south  s^it.  Last  year  this  was  bare  in  spots 
tion  of  6  feet  above  the  plane  of  relerence,  but  the  larger  portion  of  it  at 
is  spit  has  now  an  elevation  of  from  6  to  8  feet. 

on  the  north  side  of  the  jetty  has  also  increased  in  height  and  is  bare 
foot  tide. 

i  are  closing  in  on  the  jetty  on  both  sides,  and  are  now  even  with  the  rock- 
iny  places. 

GROINS. 

o.  1,  at  Station  228  +  00,  and  No.  2,  at  Station  156+00,  were  completed  last 
\o.  3,  at  Statioti  88  +  00,  and  No.  4,  at  Station  52  +  00,  during  the  fiscal  year, 
ifter  the  passage  of  the  river  and  harbor  act  as  material  could  be  delivered 
)f  constructing  the  tracks  for  Groins  3  and  4  was  commenced,  and  corn- 
December,  with  the  exception  of  128  feet  for  Groin  No.  3,  at  which  time  i)ile 
s  suspended  on  account  of  stormy  weather.  The  128  feet  of  track,  short 
^o.  3,  was  finished  early  in  February.  The  required  mattress  work  for 
IS  was  placed  and  rock  dumped  to  the  required  height.  Groins  3  and  4  are 
feet  long. 

)wing  amounts  of  rock  were  placed  on  the  groins  during  the  year :  No.  1, 
No.  2,  2,053.2  tons;  No.  3,  16,477  tons,  and  No.  4,  15,978.5  tons. 
:  in  No.  1  had  either  settled  or  been  washed  off  by  the  sea,  and  as  soon  as 
'  rock  was  commenced,  in  October,  nearly  1,000  tons  was  dumped  on  this 
oring  it  to  the  completed  height.    A  few  days  later,  October  27,  the  tram- 

1  ontfiide  of  the  root  of  this  groin  were  destroyed  by  floating  piling  from 
haped  raft,  and  in  January  the  tracks  of  the  sroin  commenced  to  go  and 
11  portion  of  them  now  remain.    2,053.2  tons  of  rock  was  distributed  over 

2  ior  the  purpose  of  raising  it  to  the  height  of  the  jetty  at  its  root  and 
sloping  it  to  about  2  feet  below  low  water  at  its  outer  end.  Groins  3  and 
ed  in  a  similar  manner. 

.t  of  the  groins  has  been  a  shoaling  betw^een  all  of  them,  as  compared  with 
ind  between  Nos.  3  and  4  as  much  as  6  to  8  feet. 

1  amounts  of  rock  placed  in  the  completed  groins  are:  In  No.  1,  6,188.2 
},  5,292  tons;  No.  3,  16,477  tons,  and  No.  4,  15,798.5  tons. 

SHORK  TRESTLE. 

igh  tides  in  January,  12  piles  were  washed  out.  These  were  replaced, 
es  were  overhauled,  and  about  400  ties  put  down;  otherwise  no  work  was 
ith  the  exception  of  the  ordinary  care  of  the  tracks. 

WHARVES. 

be  stormy  weather  of  January,  accompanied  by  very  high  tides,  35  piles 
rf  approaches  were  washed  away  or  broken  ofi*  by  the  floating  logs  or 
)  necessary  repairs  were  made.    Ten  new  liender  piles  were  driven  on  the 
main  wharf. 


I 
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^n  all  the  barges.    All  the  barges  were  thoroughly  paiuted,  the  cabins  being 
i  nside  and  out. 

■^»-«  and  buil^ingi. — All  the  quarters  and  other  houses  around  the  parade  ground 
Li'fcewashed. 

9ii4pply.—Th^  pipe  line  from  the  office  to  the  wharf  was  taken  up  and 
out. 

3  ^^^i^^ll  used  in  connection  with  tlie.  steam  pump  was  cleaned  out  and  new  sheet 
^   l^i.&t>  down. 

. — A  hydrographic  snrvi^y  of  the  river,  from  Astoria  to  the  sea,  was  com- 
1]^  May  14  and  completed  by  the  end  of  the  fiscal  year.  All  conditions  were 
kally  favorable  for  this  work  and  the  results  obtained  are  very  satisfactory. 
e  eioii  ndings  are  reduced  to  the  plants  of  the  mean  of  the  lowest  low  waters  and 
Lao 'Win.  upon  the  chart  herewith. 

e  ^varvey  made  of  the  bar  last  year  showed  a  narrow  29- foot  cliannel  across  it, 
'^la^  distance  measured  across  the  bar  between  the  30-foot  curves  had  been 
Bed  il^o  1,500  feet.  The  width  of  the  27-foot  channel  was  li  miles  and  that  of  the 
ot    <5l-»annel  2i  miles. 

•5  X**"osent  survey  shows  important  and  very  gratifying  improvements  in  the 
ii«kl  . 

^"^s^H  l>e  noticed  that  there  is  a  straight  channel  over  the  bar  ^ne-half  mile  in 
^  ,  1:1  sk^'iDg  a  depth  nowhere  less  than  31  feet.  For  a  width  of  seven-eighths  of  a 
^  ^  liasis  aleaat  depth  of  30  feet,  and  for  a  width  of  abont  2  miles  the  depth  is  not 
•lia.n  24  feet. 

^^^^    ft~om  the  great  improvement  of  the  channel  across  the  bar,  very  few  changes 

'V>  ^:ii:&  d.    The  24-foot  carves  occupy  practically  the  same  position  as  those  of  last 

^3c:<5^pt  the  south  one,  which  was  forced  slightly  outward,  and  the  increased 

^  <^Ki«l  width  of  the  present  channel  is  entirely  to  the  north  of  and  joining  that 

*^    ^^3ci  sted  at  the  time  last  yearns  survey  was  made. 

^^^^  't^  t;he  saipe  depth  of  wat-er  is  found  on  the  large  sand  spit  in  prolongation  and 
^^^    t^lie  jetty,  bnt  as  this  is  approached  a  considerable  shoaling  has  occurred. 
^|[*^^5     the  north  side  of  the  jetty,  from  the  outer  to  the  shore  end,  there  is  a 
»  in  the  depth  of  water,  caused  by  the  construction  of  the  four  groins. 
^   north  side  of  the  jetty,  thongh  the  large  sand  spit  has  not  increased  in 
Iseight  is  greater  by  from  1  to  2  feet,  and  a  large  portion  of  it  is  now  bare 
ff^Ty  high  water. 

head  of  Sand  Island  the  depth  is  practically  the  same  as  it  was  last  year, 
the  case  in  the  ''cht-off '^  at  its  lower  end,  though  the  channel  is  somewhat 
and  forced  a  short  distance  nearer  to  Peacock  Spit. 
^'^^p'^  ^ort  Stevens  to  Smiths  Point  practically  the  same  depth  of  water  prevails 
*  ^ttO'wn  on  the  last  Coast  Survey  chart.  The  sonndings  in  front  of  Astoria  are 
JJ^  ^  **i:irvey  made  by  Assistant  Engineer  R.  Warrack  in  October  and  November,  1894. 
J^^  following  drawings  accompany  this  report : 

v*^^^    ctnd  profile  showing  extent  of  jetty  construction  June  30,  1895,  and  chart  of 
>^^^  of  the  month  of  the  Columbia  River,  May  and  June.  1895. 
Very  respectfully,  your  obedient  servant, 

^    .  G.  B.  Hegardt,  A88i8tant  Engineer. 

^o-J-  James  C.  Post, 

Corps  of  Engine^rtff  r.  S.  A. 


COMMERCIAL  STATISTICS. 

The  following  statistics  bearing  upon  the  improvement  of  the  month  of  the 
Columbia  River  have  been  comx)iIed  from  the  most  reliable  sources  attainable, 
including  reports  from  the  collector  of  customs  at  Portland  and  Astoria  and  from 
tfte  Chamber  of  Commerce  at  Portland,  Oreg. 

iffivaU  and  clearances  of  vessels  at  Asioriaj  Oreg.,  during  the  year  ending  December 

.11,  1894. 

[From  eolltfctorof  cubIoiuh,  Astoria,  Oreg. J 

Foreiffn  ports. 


VeftAels. 


Coastwise. 


No. 


-    — :  Total. 

American.  Foreign. 


Tonnage:  No.  iTonnage.j   No.  .Tonnage.    No. 


irrived 508 

leared 492  I    326,646        10  5,741  j      10  |      18.394  i    512 


337,482  ,        9  0,712         46  {      68.686       .'>63 


Tonnage. 


404,975 
345,470 


Total I I : 750,445 
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Commerce  for  pear  ending  December  SI,  1894. 

Exports  to  foreign  countries |89.tt 

SliipnientJ*  to  domeiitio  port« 27. 5i 

Iiii|N)rtH go,  SI 

Dntiee  collected  ...* ^ 84,24 

Arrivale  and  clearances  of  vesteU  at  Portland,  Oreg,,  during  the  year  ending  Dwemha 

SI,  1894. 


VeMels. 


CoMtwise.     i  Foreign  ports. 


Total. 


No.  ;  Tonnage. 


No.  I  Tonnage  ,  No.  |  TosDagi 


1  I 

Arrived I    170 

Cleared 144 


206.005  1    100 


1S9.227 


ToUI 


100 


144.811  !    270 
138,  aiO       244 


350,8V 
286, 0« 

648. 881 


Commerce  for  year  ending  December  31,  1894. 

Value  of  exports  to  foreign  countries $3,841,31( 

Value  of  imports  from  foreign  countries 760,301 

Duties  collected  on  imports 222, 00 

Comparative  etatement  of  ahipmenlB  of  wheat  and  flour  from  Portland  for  the  patt  ten  fean. 


Year  ending- 


Wheat. 


Foreign.      Domestic. 


Flour. 


Centalt. 
3, 147, 902 
3,971,766 
3, 042, 316 
3. 203, 108 


July  31- 

1885 

1886 

1887 

1888 

1889 '  2,089,686 

1890 :  1.752,879 

1891 2.937,653 

1892 I  3.531,919 

1893 3.067,406 

Decern  ber  31 . 1 893 3. 390. 103 

December 31, 1894 !  3.750,195 


Centalt. 
521,834 

1,349,740 
711,872 

1,259,263 
659,953 
343,090 

1.213,662 

1.016.194 
750,789 
756,433 

1.127,915 


Total.    '    Foreign.   |  Domestic,  i    Total 


Tong. 
183,487 
266.075 
187,700 
223,119 
162,482 
104.828 
207,561 
227,406 
190,907 
207.327 
244.405 


BarreU 
198,207 
353,869 
383,773 
486,456 
510. 875 
411,751 
491.135 
877.711 
414,564 
895.961 
297,809 


■_  I 


( 


BarreU.    \ 
182,316  I 
187.763 
137,908 
167,655  I 
144. 151 
111,681  ! 
147. 756  i 
151,350 
164,496 
166.062 
156.734 


lont. 
38,05S 
54.  IS 
52.16i 
64, 4U 
65.501 
52.341 
63,89 
52,9(11 
67,S0i 
56,20 
45,454 


Statement  of  principal  ariiclea  shipped  from  and  received  at  Portland  bg  deep-eea  teatelt 

during  the  year  1894. 


Articles. 

SHIPMKNTS 

Flonr 

Wheat 

Onts 

Barley 

Flaxseed 

Wool 

Salmon 

Timber 

Total 


45,454 

244. 405 

6.755 

19. 175 

19. 731 

2.058 

2.336 

878 


Articles. 


BBCEIPTS. 


Cement. 
Coal  ... 
Salt 


Kice 

Tin  and  tin  plate 

Glass 

Hemp  and  jute  .. 

Tea 

Sugar 

Coffee 


ToUl 


Tuis. 


34.  ?H 

2,771 
1,361 

m 

171 
931 
171 
91J 

101 

52,273 


r^ 
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Year. 


Registered  tonnage  over  Columbia  River  Bar. 
INWARD  TO  ASTORIA  ANI^  PORTLAND. 


Deep-HCH  nailing  venaeU. 


American. 

N  o. 

Tonnage. 

10 

14, 259 

5 

7.739 

8 

11,568 

7 

9,9&4 

15 

21,834 

19 

20.585 

22 

17,239 

Coasterd. 


Total. 


British. 

Other  tiags. 

No.  ■  Tonnage. 

>iO. 

Tonnage. 

100  !     119.360 

2 

1.744 

60        75  621 

4 

3,976 

46         64,028 

2 

3.038 

95       124, 837 

7 

7,826 

84 

114.485 

6 

7.699 

62 

94,108 

3 

3,528 

69 

114,102 

9 

14. 470 

275 
370 
:J87 
393 
344 
251 
190 


357,  219 

357. 373 
333,690 

332. 374 
252,  170 
188, 107 
206, 005 


387 
439 
443 
502 
449 
335 
290 


OUTWARD  FROM  PORTLAND  AND  ASTORIA. 


492.582 
444, 709 
412,  324 
474. 991 
303,  188 
306. 328 
350  816 


,     10 

13,816 

100 

122,228 

a 

3.470 

278 

336,747 

391 

5 

7,104 

62 

77, 842 

4 

3,976 

373 

363,452 

444 

.      9 

14.155 

51 

71.679 

2 

3,088 

384 

334,225 

446 

i      "^ 

10,849 

73 

94,490 

6 

6,619 

381 

331,963 

467 

1     12 

18,165 

99 

180,405 

6 

7,332 

R51 

252,734 

468 

:    17 

23,046 

64 

96,658 

5 

6.397 

225 

182, 076 

311 

25 

19,244 

68 

109,893 

9 

9.703 

144 

169,227 

246 

496, 2G1 
451.374 
423,115 
44.1,921 
408, 636 
308, 177 
298,067 


U  U  2. 

MPROVEMENT  OF  COLUMBIA  AND  LOWER  WILLAMETFE  RIVERS, 

BELOW  PORTLAND,  OREGON. 

'be  present  x>rqject,  adopted  in  1891,  for  the  improvement  of  these 
srs  from  Portland  to  the  sea,  which  includes  12  miles  of  the  Wil- 
lette  River  and  98  miles  of  the  Columbia  River,  contemplates  secur- 
and  maintaining  a  navigable  channel  having  ^  low-water  depth  of 
eet.  The  original  project,  that  of  1877,  had  for  its  object  a  channel 
feet  in  depth.  The  original  depth  in  the  shoalest  places  was  from  10 
L5  feet  at  low  water,  and  previous  to  the  adoption  of  this  project  the 
Qey  appropriated  and  allotted  was  expended  in  dredging  these 
als. 

'he  project  of  1877  included  contraction  works  or  dikes,  bank  revet- 
it,  closing  sloughs,  and  auxiliary  channels  or  chutes,  as  well  as 
dging.  Under  this  project  works  were  constructed  in  the  Wil- 
lette  River  at  Swan  Island  Chute,  Willamette  Slough,  along  the  left 
ik  of  the  river  to  the  Columbia  River,  and  also  at  other  sloughs  and 
,nnels  at  the  junction  of  the  Willamette  and  Columbia  rivers.  Works 
re  placed  in  the  Columbia  River  at  St.  Helens,  Burke  Slough,  and 
rtin  Slough.  The  results  of  these  works,  aided  by  the  dredging 
I  in  1891,  attained  a  depth  of  19  feet. 

'he  present  project  proposes  by  the  erection  of  other  dikes  and  by 
dging  to  gain  an  additional  depth  of  6  feet,  or  25  feet  at  low  water. 
ies  have  been  built  at  St.  Johns  and  Post-OflBce  Bar  in  the  Wil- 
lette  River  and  at  Walkers  Island  and  Cathlamet  Bay  or  Snag  Island 
;he  Columbia  River.  The  dike  at  St.  Helens  has  also  been  extended, 
I  a  dike  has  been  built  at  Martins  Island  Bar.  At  the  last  two 
ces  mentioned  the  work  has  been  done  by  the  United  States.  At 
others  the  Port  of  Portland,  in  furtherance  of  the  general  idea  of 
project,  constructed  the  works  without  expense  to  the  Government. 
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-The  following  table  gives  the  amount  of  material  removod  atea<'h  of 
the  places  uamecl : 

Dredging  Columbia  and  lower  JVillamette  rive^n  for  year  ending  June  :iOj  ISOft. 


Month. 


)8y4. 


Williunette 
River.  Fost- 
I  Office  Bar 
and  mouth. 


('ntutnbia  IJiver. 

Hunter«  ^[jr,^i"^     PiiUr    ,  ^Vf.lItT   Opposite      *'>«^''- 
Point.         'Jj*^;*    JiockBar.;    ^^"^^      Astoria 


ihi  pda.      Cv.  jfda.  i  f'li.  ytU   \  C^i.  yd*.    (?u.  yd».    Cu.  i/di. 
September  13  to  30 '. ! 36,942 


<  October 
NovemUer. 
December . 


1895. 


Jannary 

February  — 

March 

April 

June  10  to  30. 


*>6  87.^  '  i 

33,738  i 3 

19.828;      24,351    

32,879  .      50,326 
32,855  : 


17, 505 

63.383 

3,802 


51,673    , 


29.  215 


Total. 


113. 296  j      57. 230  i      50. 326  I      84, 690  ,      88, 615 


29.215 


m942 
69.178 
63,383 
30,  677 

33,738 
44.179 
83  205 
32.855 
29. 215 


423.372 


The  dredge  has  therefore  removed  423,372  cubic  yards  of  material 
fit>m  six  different  places  dui'ing  eight  months.  The  average  cost  of  the 
dredge  per  pionth  has  been  (2,800.62,  or  about  the  same  as  last  year, 
and  the  average  cost  of  the  dredging  has  been  the  same.  During  the 
month  of  March,  when  the  dredge  was  employed  the  greater  portion  of 
the  time  on  the  bar  below  Martins  Island,  which  was  composed  of  coarse 
sand  and  particularly  favorable  for  dredging,  the  amount  removed  was 
83,205  cubic  yards,  at  a  cost  of  3.4  cents  x>er  cubic  yard. 

Previous  to  the  beginning  of  dredging  with  the  Ladd,  the  bar  below 
Walkers  Island  was  so  serious  an  obs^uction  to  navigation  that  the 
Port  of  Portland  undertook  its  removal  and  excavat^  13,344  cubic 
yards  of  material  before  the  Ladd  arrived.  Upon  her  arrival  the  dredge 
of  the  Port  of  Portland  was  transferred  to  Swan  Island  Channel,  which 
was  excavated  to  a  depth  of  22  feet,  by  the  removal  of  61,482  cubic 
yards.  The  funds  pf  the  Port  of  Portland  have  been  expended  under 
tbe  same  conditions  as  those  stated  in  my  last  annual  report. 

The  river  and  harbor  act  of  1894  provided  for  a  survey  of  the  "  Colum- 
bia River  below  Tongue  Point  by  way  of  the  southern  channel  in 
^ont  of  Astoria."  This  survey  has  been  made  and  the  report  with  a 
project  for  the  improvement  of  this  channel  was  submitted  to  the  Chief 
of  Engineers,  May  25,  1895.  The  project  provided  for  straightening 
the  present  channel  by  dredging  off  the  southern  portion  of  the  shoal 
separating  the  south  channel  from  the  middle  channel,  and  the  removal 
of  a  portion  of  the  rock  shoal  upon  which  the  wreck  of  the  Sylvia  de 
Orasse  rests.  The  survey  developed  what  appeared  to  be  a  channel 
forming  diagonally  across  this  separating  shoal  in  front  of  the  middle 
portion  of  Astoria. 

Should  the  deepening  of  this  channel  continue  and  it  become  navi- 
gable for  vessels  of  deep  draft,  while  it  would  improve  navigation  by 
providing  a  shorter  and  more  direct  channel  for  commerce,  the  wharf 
interest  of  upper  Astoria  would  suffer,  as  the  present  south  channel 
would  undoubtedly  close  up,  and  this  portion  of  the  water  front  of 
Astoria  would  be  useless,  unless  the  wharves  were  extendetl  out  to  the 
new  channel. 

During  the  latter  part  of  June  an  examination  was  again  made  of 
the  channels  of  both  rivers  between  Portland  and  Astoria  to  ascer- 
tain if  the  high  water  of  May  and  June  liad  materially  diminished  the 
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Act  of— 

.  March  3,  1873  (lower  Willamette,  from  Portland  to  the  sea) . .  $20, 000 

June  23, 1874 20,000 

March  3,  1875 20,000 

August  14,  1876 20,000 

June  18, 1878 30,000 

March  3,1879 45,000 

$155. 000 

Jane  14,  1880  (lower  Willamette  and  Colombia,  from  Port- 
land to  the  sea,  including  bar  at  the  mouth  of  the  Columbia) .     45,  OCX) 

March  3,  1881 45,000 

August  2,  1882 100,000 

190, 000 

July  5, 1884  (Columbia  and  lower  Willamette  rivers,  below 

Portland,  Oreg. ) 100,000 

August  5,  1886 75,000 

August  11,  1888 100,000 

September  19,1890 100,000 

July  13,1892..... 150,000 

August  17,  1894 50,000 

575, 000 

Total 1,080,365 

Money  statement 

July  1,  1894,  balance  unexpended $4, 754. 13 

Amount  appropriated  by  act  of  August  17, 1894 50, 000. 00 

54,  754. 13 
June  30, 1895,  amount  expended  during  fiscal  year 30, 088. 85 

July  1, 1895,  balance  unexpended 24, 665. 28 

July  1, 1895,  outstanding  liabilities 2,405.06 

July  1, 1895,  balance  available 22,260.22 

{Amount  ( estimated )required  for  completion  of  existing  project 572,464.00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  endins  June  30, 1897  200,  (XK).  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


GOMMBRCIAL  STATISTICS. 


The  following  statement  of  traffic  on  the  Columbia  and  lower  Willamette  rivers 
has  been  compiled  from  reports  of  the  various  steamers  and  transportation  companies 
doing  business  on  these  rivers  during  the  calendar  year  1893.  It  does  not  include 
tonnage  carried  in  deep-sea  vessels. 

TODH.  Toxu. 


Grain 127,389 

Piles  (439,500  linear  feet) 6,585 

Lumber  (239,354, 135  feet,  B.  M. ;  .  359, 021 
Logs  (106,266,786  feet,  B.  M. ) . . .  265, 665 

Cattle  and  horses  ( 10,889) 5, 445 

Sheep  and  hogs  ( 16,869) 1, 054 

Coal 5,745 

Wool 3,964 


Merchandise 303, 982 

Passengers  (1,143,441) 71, 465 

Sand,  rock,  and  gravel 117, 000 

Shingles  (2,000,000) 200 

Stone 74,482 

Miscellaneous 5, 158 

Total 1, 347, 155 
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The  coustnictioii  of  the  dam  was  commenced  in  1892,  and  it  all  had 
been  completed  except  a  iK>rtion  60  feet  long,  next  the  island,  wlien  the 
work  was  submerged  in  the  spring  of  1893  by  a  rise  in  tbe  river.  It 
was  several  months  before  the  water  had  subsided  sufficiently  to  again 
expose  the  dam,  and  it  was  then  found  that  the  gap  between  the  dam 
and  the  island  had  been  increased  during  the  high  water  to  470  feet  by 
scour  from  the  head  of  the  island.  The  incomplete  portion  of  the  dam 
had  also  been  destroyed^  and  the  water  in  the  gap  had  increased  to  a 
depth  of  from  30  feet  to  39  feet. 

In  the  following  year  the  funds  on  hand  being  insufficient  to  close 
the  gap  and  complete  the  work  a  contract  was  made  with  Eobert  Smith, 
of  Portland,  for  materials  and  labor  to  revet  the  head  of  the  island 
with  fascines  and  stone  and  lay  a  sill,  or  foundation,  across  the  gap  to 
prevent  further  scour.  Under  this  contract  the  head  of  the  island  and 
both  sides  of  it  for  a  length  of  500  feet  opposite  the  dam  and  200  feet 
opiKmte  the  main  channel  of  the  river  were  thoroughly  covered  with 
asciues  and  stone  from  the  top  of  the  island  to  the  foot  of  the  slopes. 
The  work  was  then  interrupted  by  high  water,  which  again.covered  the 
island  and  the  dam.  When  tbe  water  had  subsided  at  the  beginning 
of  the  present  year  all  the  revetment  had  disappeared  from  the  head 
and  side  of  the  inland  opposite  the  dam,  and  a  considerable  portion  of 
the  island  had  also  been  carried  away.  As  this  seemed  to  indicate  the 
futility  of  attempting  to  further  prosecute  the  work  with  the  funds  on 
hand,  a  supplemental  agreement  was  made  with  Eobert  Smith,  October 
29, 1894,  for  closing  the  contract,  which  received  the  approval  of  the 
Secretary  of  War. 

Of  the  balance  ($3,547.33)  remaining  on  hand  after  closing  the  con- 
tract with  Bobert  Smith,  $3,055.18  has  been  expended,  with  the  approval 
of  the  Chief  of  Engineers,  during  the  present  year  in  deepening  the 
main  channel  opposite  the  island  by  dredging  to  afford  immediate  relief 
to  nayigation.  As  soon  as  the  water  in  tbe  river  had  risen  sufficiently 
to  permit  the  hydraulic  dredge  W,  8.  Ladd  to  work  in  the  channel, 
dredging  operations  were  begun  and  a  total  of  103,633  cubic  yards  of 
material  has  been  removed.  The  obstructions  were  found  to  consist  of 
two  bars,  one  opposite  the  middle  of  the  island  and  one  at  the  foot  of  the 
island,  upon  both  of  which  there  was  about  9  feet  at  low  water.  The 
depth  upon  both  of  these  bars  has  been  increased  to  13  feet  at  low 
water  by  the  dredging,  and  navigation  materially  benefited. 

Thia  work  is  in  the  coUection  district  of  Willamette.  The  nearest  port  of  entry 
is  Portland,  Oreg.,  17  miles  distant  by  water,  5  miles  by  land.  The  nearest  light- 
hoase  and  works  of  defense  are  at  the  mouth  of  the  Columbia  River,  103  miles 
distant. 

APPKOPRIATION8. 

Act  of  July  13,  1892 $33,000 

Money  statement, 

July  1,  1894,  balance  unexpended $4, 120. 83 

June  30,  1895,  amount  expended  durin;gf  fiscal  year 3, 361. 53 

July  1,  1895,  balance  unexpended 759. 30 

July  1,  1895,  outstanding  liabilities 267. 15 

July  1,  1895,  balance  available 492.15 
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The  estimate  for  completing  the  work  made  in  June,  1892,  was 
$1,745,500,  and  the  act  of  July  13,  1892,  which  appropriated  $326,250, 
authorized  the  entire  work  to  be  put  under  contract,  and  limited  the 
liability  to  be  thus  incurred  to  an  additional  sum  of  $1,4192250,  or  a 
total  of  $1,745,500,  the  amount  of  the  estimate.  The  sundry  civil  act  of 
March  3, 1893,  as  already  stated,  further  appropriated  $1,239,653,  which, 
added  to  the  $326,250,  before  mentioned,  gave  a  total  of  $1,565,903, 
available  for  work  under  the  contract. 

The  provisions  of  the -contract  in  regard  to  payments  were  modified 
by  supplemental  articles  of  agreement,  dated  August  2  and  approved 
August  10, 1893,  to  permit  the  payment  of  not  to  exceed  three-fourths 
the  contract  i)rice  for  nonperishable  material  fully  prepared  to  be  put 
in  place.  The  time  for  earning  the  sums  appropriated  for  the  work, 
extended  to  March  3,  1895,  by  authority  of  the  Chief  of  Engineers, 
January  16,  1894,  has  again  been  extended  by  the  same  authority  to 
March  3, 1896. 

The  extreme  high  water,  reported  as  submerging  the  work  at  the 
close  of  the  last  fiscal  year,  receded  early  in  the  present  year  and  work 
was  resumed  in  August.  The  damage  done  by  the  water  was  incon- 
siderable beyond  destroying  a  portion  of  the  protection  wall  at  the 
lower  entrance  to  the  canal  and  a  portion  of  the  paving  of  the  south 
slope  opposite  this  protection  wall.  A  detailed  report  of  the  condition 
of  the  work  was  submitted  to  the  Chief  of  Engineers,  and  modifications 
of  the  proje(;t  were  recommended  that  would  render  the  work  secure, 
should  there  be  a  recurrence  of  the  unprecedented  high  water  of  last 
year. 

It  having  been  clearly  demonstrated  since  the  improvement  of  the 
rapids  below  that  steamers  could  without  difficulty  ascend  the  river  to 
the  mouth  of  the  canal,  at  stages  much  higher  than  contemplated  in 
the  approved  project,  modifications  were  also  submitted  by  which  the 
canal  could  be  made  available  for  the  passage  of  boats  at  all  the  higher 
stages  during  which  it  could  be  reached.  These  modifications  provided 
for  increasing  the  height  of  the  banks  and  side  walls  of  the  work  6  feet, 
the  construction  of  a  protection  wall  on  the  outside  of  the  river  bank 
of  the  canal,  and  the  formation  of  a  second  lock  adjoining  the  first  by 
constructing  suitable  walls  between  the  upper  lock  gate  and  upper 
guard  gate.  It  was  recommended,  on  account  of  the  importance  of  the 
matter,  that  the  proposed  modifications  be  submitted  to  a  Board  of 
Engineer  Officers. 

Pursuant  to  this  recommendation,  a  Board  was  constituted  by  Special 
Orders  No.  51,  Headquarters  Corps  of  Engineers,  September  21, 1894, 
and  its  report,  submitted  under  date  of  October  18, 1894,  will  be  found 
printed  in  Senate  Ex.  Doc.  No.  26,  Fifty-third  Congress,  third  session. 
The  cost  of  the  proposed  modifications  is  estimated  at  $413,360. 

It  is  highly  important,  both  for  the  safety  and  the  proper  completion 
of  the  work,  that  this  amount,  which  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1897,  be  made  available  at  an  early  date. 
The  canal  can  be  open  to  navigation  with  the  funds  on  hand,  but  it  can 
not  be  protected  so  as  to  guard  against  damage  by  a  recurrence  of  the 
high  water  of  last  year,  and  withoutthe  construction  of  the  second  lock 
there  will  be  an  average  of  .three  months  each  year  when  the  canal  will 
not  be  available  for  navigation,  although  during  the  greater  portion  of 
this  period  steamers  can  ascend  the  rapids  below  it.  The  work  must 
therefore  remain  at  the  mercy  of  the  high  waters  and  navigation  con- 
tiuue  only  partially  provided  for  until  the  money  is  available, 
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APPROPRIATIONS. 


Act  of— 

August  11,1888 $300,000 

September  19, 1890 435, 000 

July  13, 1892 326,250 

Sundry  civil  act  approved 

March  3, 1893 1,239,653 

Total 3,443,403 


Act  of— 

June  14,1876 $90,000 

June  18,  1878 150,000 

March  3, 1879 200,000 

June  14,  1880 100,000 

March  3, 1881... 100,000 

Angust2,  1882 265,000 

July  5, 1884 150,000 

Augusts,  1886 187,500 

Money  statement, 

July  1,  1894,  balance  unexpended $1,233,353.38 

J  une  30,  1895,  amount  ex  pended  during  fiscal  year 640, 998. 44 

July  1,  1895,  balance  uuexpeuded 592,354.94 

July  1,  1895,  outstanding  liabilities $18,462.57 

July  1,  1895;  amount  covered  by  uncompleted  contracts 569,998.47 

588,461.04 

July  1,  1895,  balance  available 3,893.90 


r  Amo|j|pt  (estimated)  required  for  completion  of  existing  project 413, 360. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

/      30,  1897 413,360.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


MODIFICATION   OF  PROJECT  FOR    CONSTRUCTION  OP   CANAL   AT    THE 

CASCADES   OF   THE   COLUMBIA  RIVER. 

[Printed  iu  Senate  Ex.  Doc.  ISo.  26,  Fifty-third  CoDgress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wmhington^  D,  C,  December  27^  1894, 

Sir  :  I  have  the  honor  to  acknowledge  receipt  of  resolution  of  the  22d 
instant  of  the  United  States  Senate,  directing  the  Secretary  of  War 
"to  transmit  to  the  Senate  any  information  he  may  have  concerning 
the  eft'ect  of  the  great  flood  of  May  and  June,  1894,  ui>on  the  work  for 
the  improvement  of  the  Columbia  River  at  the  Cascades." 

In  reply  to  the  reference  of  the  above  resolution  to  this  office  for 
report,  I  have  the  honor  to  submit  the  accompanying  copy  of  letter  of 
August  30,  1894,  from  Maj.  James  O.  Post,  Corps  of  Engineers,  report- 
ing damage  to  the  work  at  the  Cascades,  with  recommendations  as  to 
the  modifications  necessary  in  completing  the  improvement;  also  copy 
of  report  of  October  18, 1894,  of  a  Board  of  Engineers,  convened  by 
authority  of  the  Secretary  of  War  to  consider  and  report  upon  proposed 
modifications  of  plans  for  the  Cascades  Lock  and  Canal,  together  with 
copy  of  letter  of  December  17,*  1894,  from  Maj.  James  C.  Post,  Corps 
of  Engineers,  submitting  j)lans  and  estimates  for  the  modifications  in 
plans  of  the  Cascades  Lock  and  (^anal,  in  accordance  with  the  recom- 
mendations of  the  Board  of  Engineers  above  referred  to. 

The  resolution  of  the  Senate  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


*  Omitted..    Printed  in  Senate  Ex.  Doc.  No.  26,  Fifty-third  Congress,  third  session. 
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ligb  water  was  the  fall  in  the  river,  in  the  length  of  the  canal,  or  a 
[istance  of  about  one-half  mile,  reduced  below  14  feet.  Provision 
lust  therefore  be  made  to  avoid  this  contingency,  and  also  to  provide 
or  a  more  serious  one  within  reasonable  limits,  as  the  tiood  of  this 
ear,  although  extraordinary,  may  at  some  time  be  exceeded  a  few  feet. 
^o  accomplish  this  it  is  proposed  to  raise  the  north  embankment  to  the 
3V6l  of  about  6  feet  above  the  highest  stage  of  the  recent  tiood,  or  give 
b  an  additional  height  of  10  feet  throughout  its  entire  length.  The 
urface  of  the  embankment  according  to  this  plan  will  be  at  reference  152 
i*om  the  head  of  the  canal  for  about  half  its  length,  and  the  remainder 
rill  gradually  slope  down  to  reference  143  at  its  lower  end. 

The  outer  or  river  face  of  this  embankment  will  require  protection, 
,nd  a  rubble  masonry  revetment  sloped  1  on  1  is  provided  for  the  pur- 
K)se.  The  embankment  on  the  south  side  of  the  canal  should  be  raised, 
rem  a  short  distance  abovQ  the  upper  guard  gates  to  the  upi)er  lock 
fates,  8  or  10  feet  higher  than  at  present  designed,  according  to  the 
kmount  of  filling  available.  Should  this  be  but  8  feet  higher,  or  at 
eference  150,  in  case  of  an  emergency  a  small  dam  could  be  quickly 
rected  across  this  portion  of  the  high  land  south  of  it  that  would  check 
he  water  attempting  to  flow  over  this  side  of  the  work  before  it  covered 
be  top  of  the  north  embahkment.  The  upper  guard  gates,  according 
o  the  present  design,  close  the  canal  to  reference  142,  and  had  they 
>een  in  place  this  year  a  sheet  of  water  about  4  feet  thick  would  have 
)oured  over  them. 

The  original  project  for  the  canal  contemplated  the  passage  of  vessels 
o  the  middle  river  at  all  stages  up  to  20  feet  above  low  water,  and  a 
ringle  lock  was  provided  for  the  purpose.  This  limit  was  determined 
)y  what  was  supposed  to  be  the  ability  of  steamers  to  ascend  to  the 
anal  through  the  rapids  and  lower  cascades  after  the  latter  had  been 
mproved.  Anticipating  the  possibility  that  a  further  extension  of  the 
)roject  might  be  necessary,  the  work  was  so  designed  that  a  second 
ock  could,  if  needed,  be  readily  formed  as  the  work  progressed,  or  even 
kt  a  later  date,  by  the  construction  of  proper  walls  for  the  portion  of 
be  canal  included  between  the  upper  lock  gates  and  the  upper  guard 
rates.  In  referring  to  the  manner  of  completing  them  the  Board  of 
August,  1888,  remarks : 

The  Board  regards  it  better  to  withhold  an  expression  of  opinion  upon  this  ques- 
ion  at  the  present  time,  in  order  that  the  requirements  and  necessities  of  commerce 
aay  he  considered  when  this  waU  is  needed  us  the  work  progresses. 

The  work  has  now  sufficiently  advanced  to  make  it  necessary  to 
letermine  the  character  of* the  walls  required  for  this  part  of  the  canal 
md  additional  data  have  been  obtained  that  seem  to  warrant  their 
;oiistruction  as  lock  walls  to  provide  for  navigation  at  higher  stages. 

During  the  last  two  years  the  daily  steamer  from  Portland,  connect- 
ng  at  the  Cascades  with  the  middle-river  steamer  for  The  Dalles,  has 
bscended  to  the  canal  on  a  rising  river  up  to  a  stage  of  30  feet  above 
ow  water,  and  on  a  falling  river  the  daily  trips  have  been  resumed  at 
kbout  the  same  stage  of  water.  This  being  an  ordinary  river  steamer 
^tablishes  the  fact  beyond  a  doubt  that  the  canal  will  be  required  at 
stages  above  those  heretofore  considered,  and  it  should  therefore  be 
•.ompleted  accordingly.  The  construction  of  the  walls  as  proposed  will 
>rovide  for  navigation  up  to  42  feet  above  low  water  on  the  lower  gauge 
ind  permit  the  passage  cf  boats  at  slightly  higher  stages  of  water  than 
ttow  required.  Should  more  powerful  boats  be  constructed  than  those 
now  in  use  they  could  without  doubt  ascend  at  these  higher  stages. 
When  the  river  exceeds  a  stage  of  42  feet  above  low  water  the  currents 
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Slope  revetments. 

River  side,  north  embankment,  10,300  square  yards  facing,  at  $2.50 

per  square  yard $25, 750 

Lower  end,  sontli  side  canal,  3,210  square  yards  facing,  at  $2.50  per 

square  yard 8, 025 

Repairing  dry  walls,  6,000  square  yards  facing,  at  $2.50  per  square 

yard 15,000 

Repairing  guard  wall,  1,000  square  yards  facing,  at  $2.50  per  square 

yard ^ 2,500 

$51,275 

Additional  concrete  flooring  for  canal.  2,400  cubic  yards,  at  $6.25 

per  cubic  yard 15,000 

Lock  keepers'  dwellings,  one  principal  and  two  assistant  keepers. .     10, 000 

25,000 

Total 243,835 

As  the  prox>osed  modific<ations  and  repairs  involve  material  changes 
in  the  plan  recommended  by  the  Board  of  April,  1888,  and  of  August, 
1888,  and  extend  the  project  already  approved,  I  would  respectfully 
request  that  this  subject  be  referred  to  a  Board  of  Engineer  Officers  for 
consideration. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major y  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indonemeDt.] 

U.  S.  Engineer  Office, 
San  Francisco^  CaLj  September  4^  1894, 
Kespectfully  forwarded. 

The  request  that  the  matter  in  question  be  referred  to  a  Board  is 
recommended  to  be  granted. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer, 

[  Second  indorsement .  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  lOj  1894. 

Respectfully  submitted  to  the  Secretary  of  War  with  recommenda- 
tion that  a  Board  of  Engineer  Officers  be  appointed  to  consider  and 
report  upon  the  question  herein  presented,  the  Board  to  consist  of  Col. 
G.  H.  Mendell,  Col.  Wm.  P.  Craighill,  and  Capt.  W.  L.  Marshall,  to 
meet  at  Portland,  Oreg.,  upon  the  call  of  the  senior  member,  and  its 
exi>enses  to  be  paid  from  the  appropriation  for  the  canal  at  the  Cascades 
of  the  Columbia  River. 

With  the  sanction  of  the  Secretary  of  War  the  order  constituting 
the  Board  will  be  issued  from  this  office. 

H.  M.  Adams, 
Acting  Chief  of  Engineers. 

[Third  indorsement.] 

War  Department,  September  21^  1894. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War : 

A.  N.  Thompson, 
Acting  Chief  Cleric. 
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thereby  causing  a  slide  and  breach  in  this  wall,  through  which  part  of 
the  earth  behind  was  washed  out. 

The  flood  also  washed  away  a  large  amount  of  earth  and  debris  which 
h^d  been  excavated  from  the  canal  and  lock  pit  and  wasted  on  the 
north  side.  This  accumulation  of  waste  material  had  also  somewhat 
contracted  the  natural  area  of  discharge  of  the  river.  The  damage 
here  was  of  that  negative  character  which  makes  it  evidently  necessary 
to  construct  certain  work  to  protect  an  embankment  which  would  be 
much  better  of  less  cubic  contents.  The  flood  failed  to  cut  away  the 
full  excess,  but  the  remainder  must  be  held,  because  the  action  of  future 
floods  can  not  be  otherwise  limited  at  reasonable  exi>ense. 

While  the  actual  damage  was  almost  insignificant,  yet  the  flood  dem- 
onstrated the  necessity  for  the  following  m^ifications  in  details  of  the 
protection  works,  which  modifications  are  recommended  by  the  Board. 

(a)  The  works  of  protection  against  floods,  the  levels  of  which  have 
been  based  upon  the  flood  of  1876,  the  highest  water  previous  td  1894, 
must  be  raised  to  levels  as  much  greater  t^n  shown  on  approved  plans 
as  the  flood  of  1894  exceeded  that  of  1876  in  height,  or  so  that  these 
protection  works  shall  be  about  3  feet  above  the  flood  line  of  1894. 

{b)  The  protection  wing  at  the  river  side  of  the  canal  below  the  lock 
should  be  modified  so  that  the  area  of  discharge  of  the  river  shall  be 
reduced  the  least  amount  consistent  with  safe  navigation  up  to  the  42- 
foot  stage  above  low  water.  The  top  surface  of  this  wall  should  be  as 
near  as  practicable  parallel  to  the  water  surface  at  this  stage,  and 
arranged  so  that  this  work  may  at  higher  stages  be  submerged. 

(c)  The  slope-wall  protection  of  embankments  exposed  to  wave  wash, 
boils,  and  eddies  should  be  cemented,  to  prevent  the  material  behind 
them  washing  out.  The  river  side  of  the  embankment  exposed  to  the 
current  should  be  protected  throughout  its  length  by  cemented  slope 
wall  up  to  the  high-water  level. 

The  Board  is  also  of  the  opinion  that  the  inclination  of  such  exi>osed 
slopes  should  not  be  less  than  1  verticle  to  1^  horizontal,  and  that  all 
banquettes  at  foot  of  slopes  should  be  paved  with  heavy  stone,  to  pre- 
vent undermining  of  slopes  at  t6e. 

(d)  The  canal  should  be  made  more  secure  against  injury  by  flood  at 
the  earliest  practicable  date  by  the  construction  of  the  upper  guard 
gates  to  supplement  or  replace  the  present  earthen  bulkhead.  The 
floor  of  the  bay  above  the  guard  gates  should  be  concreted  before  the 
work  is  put  in  use,  to  avoid  scour. 

2.  MODIFICATIONS    REQUIRED    TO    INCREASE    NAVIGABLE    CAPACITY 

OF  THE  CANAL. 

The  work  to  surmount  the  Cascades  of  the  Columbia  River  has  no 
coun^/crpart.  It  is  also  without  precedent  in  the  conditions  surround- 
ing it.  At  its  inception,  and  during  its  progress,  the  conditions  to  be 
met  were  unknown,  but  by  observations  are  gradually  being  revealed. 
When  the  work  of  improvement  began  no  records  or  observations 
existed  giving  information  with  reference  to  the  physics  and  hydraulics 
of  the  Columbia  River,  or  its  capacity  for  navigation;  nothing  wa« 
known  as  to  the  phenomena  accompanying  the  various  phases  of  floods 
at  the  Cascades,  such  as  the  variations  in  the  difi'erences  in  level  at 
head  and  foot  of  rapids  during  the  progress  of  floods.  No  record 
existed  of  the  heights  of  water  at  extreme  stages,  so  essential  in  plan- 
ning a  work  subject  to  such  contingencies  and  dangers. 

It  was  thought,  when  the  improvement  was  first  in  question,  that  navi- 
gation within  4  miles  of  the  foot  of  the  great  rapids  was  impracticable 
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to  all  stages  of  water  below  42  feet  above  low  water  at  the  foot  of  the 
upper  Cascades. 

While  the  recommendations  of  the  Board  are  generally  in  accord 
with  the  report  of  Maj.  James  C.  Post,  the  officer  in  charge  of  the  work, 
who  has  already'  sabmitted  estimates  of  cost,  the  Board  ieels  that  it  has 
ao  tar  modified  the  recommendations  of  Major  Post  as  to  make  it  advis- 
able that  new  estimates  be  presented  to  the  Chief  of  Engineers,  based 
upon  the  report  of  this  Board.  It  is  also  observed  by  the  Board  that 
in  Major  Px)st's  estimates  there  are  no  allowances  of  any  kind  for  the 
contingencies  to  which  this  work  is  to  an  exceptionally  large  extent 
subjected,  and  there  is  no  separation  between  the  items  that  can  be 
properly  executed  under  the  existing  contract  atid  such  others  that 
may  require  other  methods  of  construction  or  supplementary  agree- 
ments. 

The  Board  therefore  recommends  that  full  and  complete  plans  and 
estimates  of  the  work  indicated  herein,  not  included  in  the  work  already 
contracted  for,  be  made  and  submitted  to  the  Chief  of  Engineers  by 
the  officer  in  charge  of  the  work,  due  regard  being  given  to  the  require- 
ments of  the  existing  contract  for  the  completion  of  the  work  under  the 
project  now  under  execution. 
Eespectfully  submitted. 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers, 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers, 

W.  L.  Marshall, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A, 


report  of  maj.  j.  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Greg,,  December  17 j  1894. 

General  :  I  beg  to  acknowledge  the  receipt  of  Department  letter  of 
the  10th  ultimo,  and  to  submit  in  compliance  with  instructions  con- 
tained therein  plans  and  estimates  for  the  modifications  in  the  plans  of 
the  Cascades  Lock  and  Canal,  Columbia  River,  in  accordance  with  the 
recommendations  of  the  Board  of  Engineers  constituted  by  Special 
Orders,  No.  51,  headquarters,  Corps  of  Engineers,  September  21, 1894. 

The  Board  divided  the  questions  submitted  to  it  into  two  parts: 

First.  Those  pertaining  to  the  modifications  in  the  project  for  the 
repair  and  preservation  of  the  work  made  evident  by  the  flood  of  1894, 

Second.  Those  pertaining  to  the  necessity  for  extending  the  project 
to  accommodate  navigation  at  higher  stages  than  contemplated  in  the 
existing  project  to  prolong  the  annual  navigable  period  through  the 
canal. 

In  regard  to  the  modifications  proposed  for  the  repair  and  preserva- 
tion, the  Board  recommends  that  the  works  of  protection  against  floods 
be  raised  to  a  height  as  much  greater  than  the  flood  level  of  1894  as  the 
height  proposed  in  the  existing  project  was  abovpthe  level  of  the  flood 
of  1876,  the  highest  flood  heretofore  known.  This  requires  that  the  top 
of  these  works  be  carried  to  reference  148,  or  that  they  be  made  6  feet 
higher  than  is  contemplated  in  the  existing  project. 
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position.    All  these  added  items,  which  aggregate  about  $8,000,  are 
considered  necessary  for  the  proper  equipment  of  the  work. 

The  total  estimate  for  the  additional  amount  required  to  complete  the 
work  in  accordance  with  the  new  project  is  $413,360. 

in  the  existing  project  a  wing  or  stop  wall  on  the  river  side  at  the 
head  of  the  lock  was  designed  in  the  construction  to  prevent  the  water 
from  passing  behind  the  lock  wall  from  the  upper  pool.  Careful  exam- 
ination has  developed  that  this  wall,  on  account  of  difficulty  in  obtain- 
ing proper  foundation,  would  cost  from  $20,000  to  $40,000,  dependent 
upon  the  difficulties  encountered  when  the  excavation  for  its  construc- 
tion is  made.  In  the  new  project  this  wall  is  eliminated,  as  the  wing 
or  stop  wall  at  the  upper  guard  gates,  or  the  upper  gates  of  the  second 
lock  with  the  walls  of  the  second  lock,  render  it  unnecessary  if  the 
canal  is  not  open  to  navigation  before  the  second  lock  is  completed. 
For  the  protection  of  the  work,  either  the  wing  wall  mentioned  or  the 
walls  f  the  second  lock  must  be  built  before  navigation  through  the 
canal  is  attempted,  and  if  the  latter  is  done  the  additional  amount 
required,  as  submitted  herewith,  may  be  reduced  by  the  estimated  cost  of 
this  wall.  It  might  also  be  mentioned  that  the  cost  of  the  walls  of  the 
second  lock  would  be  materially  increased  if  they  are  not  constructed 
before  navigation  through  the  canal  begins.  If  they  can  be  undertaken 
now,  they  would  go  on  with  the  other  work  and  be  completed  by  the 
time  the  completion  of  the  other  parts  of  the  canal  would  permit  its 
being  oi)ened  for  navigation,  and  no  delay  or  interference  with  uavigar 
tion  would  result. 

In  closing  its  report,  the  Board  refers  to  the  fact  that  in  my  report  of 
August  30,  181M,  submitting  the  new  project,  there  was  no  indication 
as  to  which  of  the  items  could  properly  be  done  under  the  existing 
contract,  or  w^hich  would  require  a  supplementary  agreement  or  other 
methods  to  carry  them  into  execution. 

The  act  of  Congress  of  July  13,  1892,  provided  for  the  completion  of 
the  existing  project,  and  under  this  act  the  contract  for  completion  of  the 
work  was  made.  Anything  that  relates  to  the  modification  of  this 
project  can  not  therefore  be  said  to  be  authorized  by  Congress  or  com- 
prehended in  the  present  contract.  The  project  authorized  by  Congress, 
briefly  stated,  was  to  complete  the  canal  with  one  lock,  the  latter  being 
pro\ided  with  upper  and  lower  guard  gates,  to  accommodate  naviga- 
tion at  all  stages  up  to  20  feet  above  low  water.  Of  the  work  proposed 
herein,  oiUy  the  restoration  of  the  damaged  slope  walls  with  cement 
properly  belongs  to  the  present  project,  and  it  is  possible  to  under- 
take this  under  a  supplemental  agreement  with  the  contractors.  The 
remainder  of  the  work  proposed,  the  river  protection  wall,  the  raising 
of  all  protection  slope  walls  an  additional  height  of  6  feet,  and  the 
erection  of  the  walls  of  the  second  lock  are  additions  to  the  project,  for 
which  the  authority  of  Congress  seems  necessary. 

At  the  i)resent  time  the  most  needed  part  of  the  additional  work 
propo8e<l  is  the  slope  protection  wall  on  the  river  side  of  the  embank- 
ment, rendered  necessary  by  the  action  of  the  recent  high  water.  With- 
out this  wall  the  entire  embankment  on  the  north  side  of  the  canal  is 
liable  to  destruction  from  high  water,  the  bulkhead  closing  the  upper 
entrance  to  the  canal  can  not  with  safety  be  removed,  and  as  the  work 
progresses  the  damage  possible  from  the  absence  of  this  wall  is  continu- 
ally increasing,  and  this  is  unavoidable.  I  therefore  earnestly  recom- 
mend that  provision  be  made  for  its  construction  at  as  early  a  date  as 
practicable. 
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M  work  for  aboat  a  week  and  delayed  the  masonry  work  iintil  nearly  the  end  of  the 
iionth.    With  this  exception  there  has  been  practically  no  delay  from  weather. 

The  mild,  dry  winter  has  been  followed  by  an  unusually  low  high  water.  The  lower 
raard  gates  were  erected  during  the  spring  and  kept  the  water  out  of  the  canal  until 
Ef  ay  29,  thus  permitting  all  work  between  the  ut>per  bulkhead  and  the  lower  guard 
g^te  to  be  carried  on  until  that  date.  The  river  remained  above  the  lower  guard  gate, 
or  rather  above  the  temporary  bulkhead  which  had  been  erected  upon  it,  only  four 
days,  but  as  the  contractors  feared  that  the  river  might  rise  and  fiood  them  out  again 
if  they  started  their  pumps  immediately,  they  did  not  resume  pumping  again  until 
June  8,  when  the  river  was  2^  feet  below  the  top  of  the  bulkhead  on  the  gate.  The 
water  was  out  of  the  upper  level  on  June  12,  and  work  on  the  upper  guard  gate  was 
resumed  on  June  14.  No  attempt  has  yet  been  made  to  pump  the  water  out  of  the 
lock  chamber  and  resume  wors  in  the  lower  level,  but  the  water  has  been  kept 
below  the  upper  level  and  work  continued  in  this  part  of  the  canal. 

EXCAVATION. 

During  the  year  excavating  has  been  done  in  the  lower  bay  from  the  lower  bulk- 
head to  the  lower  guard  gate,  and  a  trench  for  the  south  wall  of  the  lower  entrance 
excavated  through  the  bulkhead  to  the  end  of  the  wall ;  a  very  little  in  the  old  lock 
chamber,  from  the  upper  lock  gate  to  the  upper  bulkhead,  and  on  the  outside  of 
the  upper  bulkhead. 

As  soon  as  the  water  was  out  of  the  upper  level  in  August  excavating  was  com- 
menced at  the  site  of  the  upper  guard-gat>e  masonry.  The  excavation  at  this  poiut 
was  fairly  started  on  August  7,  at  which  time  two  derricks  were  in  use  and  two  more 
were  iu  use  by  the  9th.  During  the  next  two  weeks  all  four  derricks  were  kept 
steadily  at  work,  and  on  the  19th  a  small  part  of  the  foundation  of  the  south  wall 
had  been  made  ready  for  the  concrete.  During  the  remainder  of  August  the  excava- 
tion was  continued,  and  on  September  4  the  foundation  of  the  north  wall  was  read^ 
for  concrete  to  be  laid  upon  it.  Excavation  at  this  point  was  then  stopped  until 
after  the  walls  were  completed.  During  February  and  March  the  bed  rock  remain- 
ing between  the  walls  of^the  upper  guard -gate  masonry  was  excavated  to  grade. 

August  15  one  derrick  was  started  excavating  between  the  upper  guard  ^ate  and 
the  upper  bulkhead.  The  excavation  in  this  part  of  the  canal  was  continued  at 
intervals  during  the  year,  with  one  or  more  derricks  until  the  end  when  four  der- 
ricks were  at  work.  The  excavation  in  this  part  of  the  canal  had  been  completed  to 
grade  over  about  three-fourths  of  the  area,  and  the  remainder  to  within  2  to  4  feet 
of  grade. 

September  23  excavating  was  commenced  on  the  outside  of  the  upper  bulkhead. 
The  excavation  in  this  section  of  the  canal  was  at  first  carried  on  with  derricks  and 
was  confined  to  the  sides  of  the  canal  where  the  walls  were  to  be  laid.  Trenches 
were  thus  cut  from  the  outer  ends  of  the  walls  as  far  back  as  it  was  deemed  safe  to 
go,  and  after  these  had  been  completed  to  grade  the  trenches  were  widened  out 
toward  the  center  of  the  canal.  This  excavation  was  carried  on  entirely  with  der- 
ricks nntil  December,  when  an  incline  on  the  south  side  was  put  in  operation.  More 
or  less  trouble  was  experienced  with  the  working  of  this,  but  practically  all  the 
excavation  done  on  the  south  side  was  taken  out  by  it  after  it  was  once  started.  The 
engine  used  was  the  one  formerly  in  use  by  the  Government  at  the  incline  on  the 
north  side  of  the  canal  near  the  upper  lock  gate,  and  was  the  common  type  of  cable 
engine  having  a  large  drum  and  an  idler  drum,  around  which  an  endless  cable  passes. 
At  the  other  inclines,  which  were  built  after  this,  ordinary  hoisting  engines  of  large 
size  were  used.  A  single  cable  was  wound  up  on  the  drum,  aud  this  arrangement 
worked  much  more  economically  and  with  far  less  trouble  than  the  special  windiifg 
engine. 

After  the  trench  for  the  wall  was  made  on  the  north  side,  no  excavating  was  done 
on  that  side  until  the  end  of  February.  March  2  an  incline  on  the  north  side  was  put 
in  use.  , 

The  excavation  on  the  outside  of  the  upper  bulkhead  was  continued  until  April 
20,  when  the  rising  river  flooded  the  pit  and  caused  the  suspension  of  work.  At  this 
time  the  excavation  had  been  carried  to  grade  to  the  outer  ends  of  both  walls  and 
the  trenches  widened  out  so  there  was  but  a  narrow  core  separating  them.  A  rim 
of  earth  had  also  been  left  on  the  outside  to  keep  the  river  out  until  it  was  10  feet 
above  the  adjacent  low- water  level. 

During  the  flood  of  1894  the  protection  wall  on  the  north  side  at  the  lower  end  of 
the  caDal  was  broken  down  and  the  water  poured  over  it.  This  permitted  much  of 
the  earth  which  was  washed  away  from  the  outer  part  of  the  fill  on  the  river  side 
of  the  canal  to  come  to  the  lower  end  of  the  canal  and  be  dropped  in  the  compara- 
tively quiet  water  in  the  lower  bay.  This  filled  the  lower  bay  to  a  depth  of  10  feet 
or  more.  Beginning  in  the  earl^r  part  of  December  this  material  was  taken  out 
down  to  grade;  leaving  this  part  in  the  condition  in  which  it  was  before  the  fiood. 
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METAL  WORK. 

Daring  the  year  all  the  gates  a  ad  their  connectione,  except  the  miter-Bill  plates  for 
two  sills  and  the  main  calvert  valves  and  frames,  have  been  received,  and  the  lower 
^ard  gate  and  lower  lock  gate  elected  and  swung,  and  the  upper  guard  gate  partially 
erected. 

All  the  metal  work  leferred  to  above  was  built  under  subcontract  by  the  Maryland 
8teel  Company,  at  Sparrows  Point,  Md.  As  received  here,  the  gates  were  in  large 
sections.  Tbe  qnoin  and  miter  post  each  formed  one  section  and  the  body  of  the  gate 
was  in  as  lar^e  sections  as  could  be  shipped  by  rail.  For  the  lower  guard  gate  tbe 
body  of  eachlraf  was  in  five  sections,  the  lower  lock  gate  in  six  sections;  tbe  upper 
lock  gate  in  five  sections,  and  the  upper  gaard  gate  in  seven  sections. 

The  sections  last  to  arrive  of  each  leaf  of  the  different  gates  were  received  as  fol- 
lows: Lower  guard  gate  north,  October;  lower  guard  gate  south,  November;  lower 
lock  gate  north,  December;  lower  lock  gate  south,  January;  upper  lock  gate  north, 
March ;  upper  lock  gate  south,  March ;  upper  guard  gate  north,  April ;  upper  gaard 
gate  south.  May. 

No  Attempt  was  made  toward  pumping  out  the  lock  pit  and  the  erection  of  the 
lower  gates  nntil  late  in  the  fall.  A  pump  was  started  November  9,  and  the  pit  was 
free  from  water,  and  cleaning  up  the  sediment  in  the  vicinity  of  the  lower  gates  was 
commenced  November  18.  About  the  time  the  preliminary  work  of  cleaning  up  and 
setting  the  bolts  to  hold  the  niettingface  plaoe  carrier  castings  to  the  walls  was  well 
started,  a  rain  storm  flooded  the  pit  and  caused  a  delay  of  several  days  until  a  pump 
of  larger  capacity  could  be  procured  and  set  up.  Then  the  storm  in  January  caused 
a  still  further  delay,  so  that  it  was  February  before  the  first  section  of  any  gate  was 
in  place.  From  that  time  on  the  work  has  proceeded  with  comparatively  little  delay. 
The  water  came  over  the  lower  guard  gate  on  May  29  and  caused  the  suspension  of 
work  on  the  north  leaf  of  the  upper  guard  gate  until  June  14. 

The  gates  are  of  steel  ,of  tbe  single-skin  type,  and  swing  freely  on  the  pivots 
without  tbe  aid  of  rollers  or  flotation  chambers.  Each  leaf  has  a  developed  length 
exposed  to  pressure  of  53^  feet.  The  height  of  the  lower  guard  gate  above  the  miter 
sill  is  36  feet,  of  the  lower  lock  gate  46  feet,  of  the  upper  lock  gate  40  feet,  and 
of  the  upper  guard  gate  54  feet.  The  gates  when  closed  form  a  segment  of  circle, 
the  rise  of  miter  sill  oein^  one-fifth  of  the  span.  Upon  the  miter  and  quoin  posts 
are  vertical  steel  plates  8  inches  in  width.  The  plates  on  the  two  miter  posts  close 
against  each  other,  and  the  ones  on  the  quoin  posts  close  against  similar  plates  fitted 
to  carrier  castings  attached  to  the  wall.  The  sill  plate  on  the  bottom  of  the  gate 
fits  against  a  metal  plate  on  the  miter  sill.  The  entire  contact  around  the  gate  is 
therefore  of  metal  against  metal.  The  pivots  of  the  gate  are  eccentric  as  regards 
tbe  ends  of  quoin  post,  so  that  as  soon  as  the  gate  begins  to  open  the  plate  on  the 
quoin  post  leaves  tne  plate  on  tbe  wall.  The  water  pressure  is  all  transmitted  to 
tne  wall  through  a  series  of  horizontal  girders,  each  one  proportioned  to  the  work  it 
has  to  do,  and  no  pressure  is  supposed  to  be  carried  to  the  miter  sill. 

The  method  of  erectiou  of  all  the  gates  has  been  as  follows :  The  lower  pivots 
were  first  set.  The  proper  location  of  these  was  determined  by  measuring  the  gates 
as  actually  received  and  checked  by  comparison  with  the  theoretical  distance 
between  the  pivots.  In  all  cases  the  actual  measured  distances  have  agreed  almost 
exactly  with  the  theoretical.  The  bottom  pivot  casting  having  been  located,  it  was 
held  at  the  proper  level  by  lead  washers  placed  underneath,  allowing  one-fourth  of 
an  inch  or  more  of  space  between  it  and  the  stone  foundation  and  grouted  up  with 
a  thick  grout  of  pure  cement,  care  being  taken  to  carefully  fill  the  entire  space 
underneath  the  casting,  and  the  grout  was  also  filled  up  around  the  casting  level 
with  the  top.  After  setting  enough  was  picked  out  of  the  hole  in  the  center  of  the 
casting  to  permit  the  lower  pintle  to  be  inserted.  The  meeting  face-plate  carriers, 
which  are  fastened  to  the  wall,  were  then  placed  on  the  bolts,  which  had  been  pre- 
viously set  by  means  of  templates,  and  the  plates  attached  to  the  carriers.  The 
anchor  box,  to  which  the  upper  collar  forging  is  attached,  was  then  located  by 
transits  from  the  bottom  pivots  and  securely  mstened  in  place  and  grouted.  The 
erection  of  the  gate  proper  was  then  begun.  The  quoin  post  was  first  erected ;  after 
that  the  entire  body  of  the  gate  was  put  in  place,  and  finally  the  miter  post.  After 
the  entire  gate  was  thus  put  in  place  and  well  bolted  up  the  niiti^r  post  was  given  a 
slight  predetermined  inclination  from  the  vertical  along  the  axis  of  the  canal  toward 
the  convex  side  of  the  gate.  Riveting  was  then  commenced  and  the  gate  thus  com- 
pleted, but  without  the  diagonal  braces.  After  all  the  body  of  the  gate  was  thus 
completed  the  diagonal  braces  were  gotten  into  position,  the  rivet  holes  drilled  in 
them  by  hand  drills  while  they  were  in  place,  and,  after  they  were  entirely  riveted 
on,  the  blocking  was  knocked  out  from  under  the  gate  and  the  gate  swung.  The 
meeting  face-plate  carriers  on  the  wall  were  left  loose  on  the  bolts  until  after  the 
quoin  post  and  part  of  the  body  of  the  gate  were  in  place.  The  ^ate  was  erected 
with  tne  bottom  against  the  miter  sill  in  the  position  which  it  will  occupy  when 
pressure  is  exerted  against  it.    The  meeting  face-plate  carrier  castings  on  the  wall 
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Bill  was  cut  away  euoagh  to  permit  the  segmeuts  to  be  placed  loosely  on  the  bolts 
which  fastened  them  to  the  masoDry.  The  gates  were  then  closed  tightly  together 
and  the  central  segments  were  secured  one  fourth  of  an  inch  back  of  tbe  sill  plate 
CD  the  gate.  One  leaf  of  the  gate  was  then  pushed  back  out  of  the  way  and  the 
other  closed  in  against  the  central  segment.  The  other  segments  on  that  side  were 
then  wedged  out  against  the  gate  and  the  whole  length  grouted.  After  the  grout 
had  set  this  leaf  was  opened,  the  nuts  on  the  bolts  screwed  up  and  the  segments 
thus  secured.  The  segments  on  the  remaining  portion  of  the  sill  were  then  secured 
in  the  same  way.  When  the  two  leaves  of  the  gate  first  meet  when  closed,  there  is, 
therefore,  an  opening  between  the  bottom  of  the  gate  and  the  sill,  which  varies  from 
one- fourth  of  an  inch  in  the  center  to  nothing  at  the  two  ends.  As  the  pressure 
comes  against  the  gate  this  opening  grarlnally  closes  until  when  the  full  pressure 
comes  upon  it  the  opening  will  close  and  (theoretically)  the  gate  will  just  toach  the 
8iU. 

During  May  and  June  the  lower  guard  gate  has  been  subjected  to  a  severe  practical 
test,  fcjince  April  21  the  water  has  been  against  this  gate  and  the  lock  chamber 
entirely  pumped  out  during  the  greater  part  of  that  time.  During  May  a  light 
wooden  bulkhead  3  feet  in  height,  was  built  on  the  top  of  the  gate.  The  gate  was 
therefore  subjected  to  a  beail  of  39  feet  at  the  time  the  water  reached  the  top  of  this 
bulkhead  yet  scarcely  any  water  came  in  around  the  gate.  In  fact  the  inside  of  the 
gate  was  painted  when  the  water  was  over  30  feet  deep  on  the  outside.  In  the  lower 
comers  of  the  gate  near  the  quoin  posts  there  were  one  or  two  small  sections  where 
a  few  drops  of  water  leaked  through  and  prevented  the  painting.  At  tbe  extreme 
bottom  of  the  gate  a  wedge  which  should  have  been  inserted  between  the  ends  of 
two  plates,  one  on  the  quoin  post  and  one  on  the  body  of  the  gate,  was  accidentally 
omitted.  Through  this  opening  a  small  stream  of  water  ran,  and  except  for  this 
the  entire  amount  of  water  passing  the  gate  up  to  the  time  the  water  reached  the 
top  could  have  easily  been  bailed  out  with  a  bucket. 

To  the  Maryland  Steel  Company,  who  built  the  gates,  great  credit  is  due  for  the 
accurate  and  thorough  manner  in  which  they  are  made.  Not  the  slightest  trouble 
has  been  experienced  in  fitting  the  difierenjt  sections  together  and  the  erection  of  the 
gates,. which  might  have  been  a  slow  and  difiUcult  job,  has  been  a  comparatively 
rapid  and  simple  one. 

The  gates  have  all  been  erected  by  the  contractors,  who  have  used  two  derricks 
built  like  an  ordinary  house-builders'  wall  derrick  but  of  a  size  large  enough  to 
safely  lift  a  30-ton  piece  60  feet  from  the  ground  on  which  the  derrick  stands.  The 
lifting  has  all  been  done  by  hand,  the  necessary  power  being  obtained  by  using  six 
sheave  blocks  and  a  compound  winch.  This  arrangement,  while  being  somewhat 
slow,  has  given  great  satisfaction  as  a  safe  and  easy  way  of  handling  the  gates. 

Of  the  work  in  general  done  during  the  year  it  may  be  said  that  the  different 
parts  could,  as  a  rule,  have  been  commenced  earlier  than  they  were,  and  a  larger 
force  of  men  could  have  been  at  almost  all  times  advantageously  employed  and  the 
work  thereby  materially  advanced,  and  much  preliminary  work  and  repairing  of 
plant,  etc.,  could  have  been  done  while  the  main  work  was  stopped,  but  wnich  were 
left  until  the  work  should  have  been  actually  in  progress,  and  thus  caused  delay. 
Bat  the  work  which  has  been  accomplished  has  been  of  a  satisfactory  character  and 
the  contractors  have  uniformly  shown  a  disposition  to  regard  instructions  as  to 
the  quality  of  the  work  required  and  not  to  allow  any  slighting  of  work  by  their 
employees.  The  total  amount  of  work  of  the  different  classes  accepted  during  the 
year  is  as  shown  in  the  following  summary  of  the  estimates  submitted  for  the  period 
July  1, 1894,  to  June  30, 1895. 


Items. 


Bzcavation,  loose onbic  yards. 

Rock  excavation do. . . 

Bione  cot  and  laid : 

Granite* do... 

Basalt  dimension  * do. . . 

Basalt  face* do... 

Basalt  quarry-faced  * do. . . 

Stone  laid : 

Granite  or  basalt do... 

Basalt  quarry-faced do. . . 

Rabble  masonry do... 

Paving  slopes square  yards. 

Concrete cubic  yards . 

Gates  * pounds . 

Gate  anchorages : 

Stc«l  rods,  etc.* .do. . . 

Wrought- iron  nuts  * , .Mo . . . 

Cast  iron*. do... 


Quantity. 


71,606 
10,483 

599.28 
3, 365. 38 
2, 293. 30 

985.49 

613. 55 
1, 195. 72 
8,178 
1. 159.  SO 
27.050 
1,106,530 

26,289 

1,368 

16, 117 


Price  per 
unit. 


10.50 
1.35 

15.874 
9.00 
8.00 
7.00 

5.00 
4.00 
2.00 
2.50 
6.25 
.034 


Total. 


$35, 603. 00 
24,952.05 

9. 513. 57 
30.288.42 
18,346.40 

6,898.43 

3,067.75 
4, 782  88 

16. 356. 00 

2, 898. 75 

109,062.50 

35,962.22 

920.11 

44.46 

20t46 
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COMVERCIAL  STTATISTICS. 


Statement  of  traffic  over  the  Oregon  State  Portage  Railway  at  the  Cascades  of  the 
CoJambia  River. 

1891, 


MteoellaneonB flreight tons  .     9.724      8.712        6.276 

Paaaeogers namber..     6,071      6.949       6.261 


1892. 

1893. 

9.724 
6,071 

8.712 
6.949 

Dnring  the  flood  of  1894  in  the  Colnmbia  River  large  qnantities  of  freight  en 
rente  between  Portland  and  The  Dalles  were  hauled  around  the  Cascades  on  the 
'Waahington  side  of  the  river.    The  amount  of  this  traffic  could  not  be  ascertained. 


U  U  5. 


IMPROVEMENT  OF  COLUMBIA  RIVER  AT  THREE  MILE  RAPIDS,  AND 
THE  CONSTRUCTION  AND  EQUIPMENT  OF  A  BOAT  RAILWAY  FROM  THE 
FOOT  OF  THE  DALLES  RAPIDS  TO  THE  HEAD  OF  CELILO  FALLS. 

The  river  and  harbor  act  of  Angnst  11, 1888,  provided  for  the  Appoint- 
ment of  a  Board  of  three  engineers  of  the  United  States  Army  to 
examine  the  obstructions  to  navigation  in  the  Columbia  River  at  The 
Dalles  and  Celilo  Falls  and  at  Three  Mile  and  Ten  Mile  rapids,  and 
report  as  to  the  feasibility  and  advisability  of  overcoming  such  obstruc- 
tions by  means  of  a  boat  railway  at  The  Dalles  and  Celilo  Falls,  and  by 
widening  to  a  navigable  status  for  large  tonnage  river  boats  the  channel 
of  said  river  at  Three  Mile  and  Ten  MUe  rapids.  The  Board  was  further 
required  to  report  as  to  any  other  plan  or  project  for  removing  or  over- 
coming these  obstructions  to  navigation  which,  in  its  judgment,  was 
worthy  of  consideration.  After  an  exhaustive  study  the  Board  sub- 
mitted its  report,  together  with  plan,  drawings,  and  estimates,  which  was 
Published  as  House  Ex.  Doc.  No.  G4,  Fifty-first  Congress,  first  session, 
he  plan  recommended  by  the  Board  as  the  most  feasible  and  conven- 
ient method  of  passing  a  large  commerce  over  the  obstructions  without 
transshipment  of  cargo  was  the  construction,  on  the  >iV  ashington  shore, 
of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  Celilo  Falls, 
with  terminal  hydraulic  lifts,  capable  of  transferring  boats  weighing, 
with  cargo,  600  tons. 

The  improvement  of  the  Three  Mile  Rapids,  which  is  about  2  miles 
below  the  lower  terminus  of  the  railway,  was  also  included  in  the  project. 
The  estimated  cost  of  the  entire  improvement  was  $2,860,356.35. 

Again,  in  1892,  the  river  and  harbor  act  of  July  13  authorized  the 
President  to  appoint  a  second  Board  of  Engineers,  to  consist  of  seven 
members,  of  whom  three  were  to  be  from  civil  life,  to  examine  the 
obstruction  to  navigation  in  the  Columbia  River  between  The  Dalles 
and  Celilo  Falls,  and  report  such  plan  for  overcoming  and  removing 
these  obstructions  as  in  their  opinion  was  most  feasible  and  best  adapted 
to  the  wants  of  navigation.  This  Board  submitted  its  report  April  12, 
1893  (printed  in  Senate  Ex.  Doc.  No.  7,  Fifty-third  Congress,  first  ses- 
sion), a  majority  of  its  members  being  in  favor  of  a  canal  on  the  Oregon 
side  of  the  river,  with  terminal  lifts,  the  cost  of  which  it  was  stated 
"will  not  greatly  exceed  $4,000,000.^  Two  members  of  the  Board  pre- 
ferred a  boat  railway,  with  terminal  lifts  on  the  Oregon  shore,  to  cost  an 
estimated  sum  of  $2,264,467^  including  $170,000  for  improving  Three 
Mile  Rapids. 
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wo'srbL   has  been  revised,  and,  unless  unforeseen  difficulties  arise,  it  is 

belie^^ed  tliat  the  boat  railway  can  be  thoroughly  constructed  and 

6qLi]T>ped  and  the  improvement  of  Three  Mile  Rapids  be  made  for  the 

amoiiiit  estimated  by  the  Board  of  Engineers  of  1892,  viz,  $2,264,467. 

Xn  making  appropriation  for  the  work  it  is  recommended  that  the 

Seci-^-tary  of  War  be  authorized  to  enter  into  the  necessary  contracts 

for  t;ti^  entire  completion  of  this  improvement,  the  total  liability  to  be 

L  J\^  incurred  not  to  exceed  the  amount  of  the  above  estimate.    It  is 

t>eli^^v-ed  that  the  sum  of  $500,000  can  be  profitably  expended  on  the 

pv-or-k  during  the  fiscal  year  ending  June  30, 1897. 

'^  XEi.a»p  showing  the  location  of  the  boat  ra^way  is  submitted  herewith. 

*^^  APPROPRlATIi 

act  or  August  17,  1894 .JT- $100,000 

Money  stmement 

^^OTxnt  appropriated  by  act  of  Angust  1771894 *100, 000.00 

^^^^  30, 1895,  amount  expended  daring  iiscli  year 3,341.10 

'ViV^  1, 1895,  balance  nnexpendeii :. 96,658.90 

''^^^^  1, 1895,  outstanding  liabilities 150.00 

^^"^y  1, 1895,  balance  available 96,508.90 

(  Amount  (estimated)  required  for  completion  of  existing  project 2, 264, 467. 00 

]  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

\      30,  1897 500,000.00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


UU  6. 


IMPROVEMENT    OF   WILLAMETTE    RIVER    ABOVE    PORTLAND,   AND 

YAMHILL    RIVER.  OREGON. 

The  project  for  this  improvement  was  adopted  in  1878.  It  contem- 
plates the  removal  of  snags  and  other  obstructions  and  the  contraction 
of  the  river  in  wide  places,  with  the  object  of  securing  a  navigable 
channel  for  light-draft  boats  ifrom  Portland  to  Eugene,  Oreg.,  a  distance 
of  172  miles.  When  the  work  was  commenced  the  mouth  of  the  Yam- 
hill Kiver,  40  miles  above  Portland,  was  the  head  of  low-water  naviga- 
tion, with  a  draft  of  2^  feet;  a  draft  of  but  1  foot  could  be  carried  above, 
and  the  channel  was  greatly  obstructed  by  snags,  gravel  bars,  etc. 
During  recent  low  water  boats  drawing  15  inches  could  ascend  as  far 
as  Albany,  100  miles. 

The  total  amount  appropriated  since  the  adoption  of  the  project  is 
f  177,000.  Of  this  sum  $3,000  was  allotted  by  the  act  of  July  13, 1892, 
to  the  improvement  of  the  Yamhill  Kiver  from  McMinnville  to  its  mouth. 
By  the  act  of  August  17, 1894,  $2,000  was  allotted  to  the  Yamhill  River, 
and  $8,000  to  the  improvement  of  the  Willamette  River  at  Oorvallis. 

V70BK  DONE  DITEING  THE  PAST  YEAR. 

In  order  that  navigation  might  not  be  interrupted  during  the  low- 
water  season,  it  became  necessary  to  remove  a  number  of  snags  which 
were  causing  trouble  in  the  upper  reach  of  the  river,  and  the  snag  boat 
Corvallia  was  put  in  commission,  and  during  the  latter  half  of  July  73 
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ESTIMATE  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  1897. 

The  greater  part  of  the  appropriations  made  for  this  river  must  of 
necessity  be  expended  for  the  removal  of  snags,  trees,  etc.,  obstructing 
navigation,  as  every  high  water  brings  additional  ones  into  the  channel, 
which,  if  not  taken  out,  would  soon  stop  navigation  by  the  bars  they 
create  and  the  obstructions  they  form.  The  river  flows  through  an 
alluvial  country,  and  its  channels  and  banks  are  ^ver  changing,  largely 
caused  by  the  variation  in  the  currents  due  to  obstructions.  By  the 
constant  removal  of  these  obstructions  the  channel  of  the  river  ia  now 
in  better  condition  than  ever  before,  and  special  boats  are  already  being 
constructed  that  are  calculated  to  reach  Eugene  throughout  the  year. 
The  satisfactory  results  of  this  improvement  warrant  its  continuance, 
and  sufficient  fands  should  be  provided  so  that  relief  can  be  extended 
wlierever  needed. 

With  this  end  in  view,  and  considering  the  economical  prosecution  of 
the  work,  together  with  the  necessity  for  an  occasional  revetment  for 
bank  protection,  or  wing  dam  for  concentration  of  the  water  into  a 
single  channel  upon  some  of  the  bars,  it  is  estimated  that  $60,000, 
exclusive  of  the  amount  estimated  for  constructing  a  lock  and  dam  on 
the  Yamhill  Elver,  can  be  pro&tably  expended  upon  this  improvement 
during  the  fiscal  year  ending  June  30, 1897. 

This  river  is  in  the  collection  district  of  Willamette.  The  porta  of  entry  are  Port- 
land and  Astoria,  Ore^.  The  nearest  light-house  and  works  of  defense  are  at  the 
mouth  of  the  Columbia  River. 

APPROPRIATIONS. 


Act  of— 

March  3, 1871.... k $16,000 

March  3, 1873 3,000 

June  23, 1874 7,500 

March  3, 1875 25,000 

AugU8tl4,1876 20,000 

June  18,1878 20,000 

March  3, 1879 12,000 

June  14, 1880 12,000 

March  3,1881 15,000 


Act  of-- 

Augu8t2,1882 $5,000 

July  5, 1884 10,000 

Augusts,  1886 10,000 

Augustll,  1888 29, 000 

September  19, 1890 11,000 

July  13,1892 "30,000 

Augu8tl7,1894 123,000 

Total 248,500 


Money  staietnenU 

July  1, 1894,  balance  unexpended $3,426.25 

Amount  appropriated  by  act  of  August  17,1894 23,000.00 


26, 426. 25 
Jane  30, 1895,  amount  expended  during  fiscal  year 14,272.28 


Jnly  1, 1895,  balance  unexpended 12,153.97 

July  1, 1895,  outstanding  liabilities 790.40 


July  1, 1895, balance  available 11,363.57 


C  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    60, 000. 00 
<  Submitted  in  coraptiance  with  requirement's  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


*  Of  which  $3,000  was  allotted  to  YamfaiU  Rivvr. 
t  Of  which  $2,000  was  allotted  to  YamhilL 
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U  U  7. 

IMPROVEMENT  OP  COWLITZ  RIVER,  WASHINGTON. 

The  Cowlitz  River  is  a  tributary  of  the  Colombia  River  and  fl 
into  it  from  the  north  about  64  miles  above  the  mouth  of  the  Col 
bia.  The  project  for  the  improvement  of  this  river  was  adopter 
1882,  and  contemplated  the  removal  of  sand  bars,  snags,  rocks, 
other  obstructions  from  the  channel  for  50  miles  above  its  junc 
with  the  Columbia  River.  The  minimum  depth  to  Toledo,  30  n 
above  the  mouth,  prior  to  the  commencement  of  the  improvement^ 
from  12  to  14  inches  at  low  water.  The  effect  of  the  improvement 
been  to  increase  the  low- water  depth  over  this  portion  to  30  inches, 
the  season  of  navigation  is  now  increased  an  additional  month  ( 
year.  To  maintain  this  depth  it  is  necessary  after  each  period  of  1 
water  to  remove  the  snags  and  other  obstructions  that  have  dri 
into  the  river. 

The  original  estimate  for  this  improvement  was  $5,000  for  the  1 
year  and  an  expenditure  of  $2,000  each  subsequent  year.  The  t 
amount  thus  far  appropriated  is  $25,000. 

Upon  examination  made  in  August,  1894,  the  river  was  fonnd  t^ 
seriously  obstructed  by  snags  and  debris  washed  into  the  channel  < 
ing  the  preceding  high  water,  and  between  August  6  and  August : 
party  provided  with  a  small  boat,  the  necessary  tools,  explosives,  < 
and  operating  between  Toledo  and  the  mouth  of  the  river,  removes 
snags  from  the  channel  and  14  logs  and  stumps  from  tne  banks,  wl 
they  were  liable  to  be  carried  into  the  channel  by  the  next  high  wa 
A  large  rock  which  obstructed  navigation  at  Batteau  Rapids  was  ; 
removed  by  blasting.  The  results  of  this  work  were  quite  satisfaci 
and  the  river  ha^  remained  in  fair  navigable  condition  to  the  end  of 
year. 

Considerable  erosion  of  the  bank  having  occurred  in  the  bend  . 
below  Toledo,  resulting  in  the  formation  of  a  wide  gravel  bar  on  the  I 
cave  side  of  the  bend  and  threatening  to  seriously  impair  the  naviga 

at  t.]in.t.  nnint-  if.  xraa  HAP.iHAd  tn  nnnat.rnnf.  n.  rAVAf.Tn*»nf.  alnnrr  i-Vkt^  K 
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The  piles  were  first  driven  at  intervals  of  8  or  9  feet  along  the  foot  of 
the  bank,  and  the  bank  was  then  graded  to  a  slope  of  1  on  1.  Two,  and 
in  some  places,  three  rows  of  logs  were  then  secured  longitudinally,  one 
above  the  other,  along  the  inside  of  the  stretch  of  piling,  and  the  space 
behind  this  bulkhead  was  filled  with  brush  ballasted  with  stone.  Two 
hundred  and  twenty  nine  piles,  500  cords  of  brush,  and  about  825  tons 
of  rock  were  used  in  building  this  revetment.  The  cost  of  the  revet- 
ment was  $1.42  per  linear  foot. 

Piles,  rock,  etc.,  to  the  value  of  $350  were  donated  by  the  citizens 
for  use  on  the  work,  and  the  appropriation  made  by  Congress  was 
relieve  to  this  extent. 

Twelve  piles  were  also  driven  opposite  Toledo  and  ten  at  Keegans 
Bar  for  bank  protection  at  these  points. 

The  funds  remaining  available  will  probably  suffice  for  removing 
obstimctions  during  the'year  ending  June  30, 1896.  It  is  estimated  that 
the  sum  of  $3,000  can  be  profitably  expended  on  this  improvement 
during  the  fiscal  year  ending  June  30, 1897. 

APPROPRIATIONS. 


Act  of— 

September  19, 1890 $8,000 

July  13,1892 3,000 

August  17, 1894 3,000 

Total 25,000 


Act  of— 

June  14, 1880 $2,000 

March  3, 1881 1,000 

August  2, 1882 1,000 

July  5, 1884 2,000 

•    Augusts,  1886 2,000 

August  11, 1888 3,000 

Money  statement. 

July  1, 1894,  balance  unexpended $1, 620. 39 

Amount  appropriated  by  act  of  August  17, 1894 3,000.00 

4, 620. 39 
June  30,  1895,  amount  expended  during  fiscal  year 3, 287. 47 

July  1,  1895,  balance  unexpended 1,332.92 


C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      3, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  traffic  on  the  Cowlitz  River  has  been  compiled  from 
reports  of  the  various  steamers  and  transportation  companies  doing  business  on  this 
river  daring  the  year  ending  December  31,  1894: 

Tons.  Tons. 

Grain 9,251 

Lumber  (500,000  feet) 750 

Cattle  and  horses 213 

Sheep 1 

Shingles 2,000 


General  merchandise 4, 154 

Passengers 1, 554 

Total 17,923 


U  U  8. 


IMPROVEMENT  OF  YOUNGS  AND  KLASKUINE  RIVERS,  OREGON. 

Youngs  River  is  one  of  the  southern  tributaries  of  the  Columbia  and 
joins  this  river  at  Youngs  Bay,  near  its  mouth;  the  Klaskuine  empties 
into  Youngs  River  6  miles  above  Youngs  Bay.  The  project  contem- 
plated the  removal  of  obstructions  in  Youngs  River  for  a  distance  of  7 
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its  mouth  to  the  town  of  Glatskanie,  made  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  August  17, 1894. 

Major  Post  is  of  opinion  that  the  river  is  worthy  of  improvement  by 
the  General  Government,  and  he  states  that  it  is  believed  that  suffi- 
cient data  has  been  obtained  for  the  preparation  of  an  estimate  of  the 
cost  of  the  work  prox)osed. 

The  opinion  of  Major  Post  is  concurred  in  by  Col.  G.  H.  Mendell, 
Corps  of  Engineers,  division  engineer,  and  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen»j  Chief  of  Engineers, 
Hon.  D.  8.  Lamont, 

Secretary  of  War, 


report  of  maj.  j.  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg.,  February  7, 1695. 

General  :  I  have  the  honor  to  snbmit  the  following  report  of  the 
preliminary  examination  of  the  Olatskanie  Biver,  Oregon,  from  its 
month  to  the  town  of  Clatskanie,  made  in  compliance  with  instructions 
contained  in  Department  letter  of  August  20, 1894. 

The  Clatskanie  Biver  rises  in  the  Nehalem  Mountains  and  flows  in  a 
northerly  direction  to  the  Columbia  Biver,  which  it  enters  60  miles 
below  the  month  of  the  Willamette  Biver,  or  about  70  miles  below  the 
city  of  Portland,  through  what  is  known  as  Clatskanie  or  fieaver 
Slough  and  Wallace  Slough. 

From  Clatskanie  City  to  Beaver  Slough,  a  distance  of  about  1  mile 
in  an  air  line  and  3  miles  by  water,  the  river  winds  in  a  tortuous  course 
through  a  low  marsh,  which  is  annually  submerged  by  the  high  water 
of  the  Columbia  Biver.  Its  width  varies  from  50  to  60  feet,  and  the 
channel  contains  throughout  its  IcQgth  a  depth  of  from  5  to  6  feet  at 
low  water,  except  upon  four  short  bars  of  an  aggregate  length  of  600 
feet,  where  there  is  but  2  to  3  feet  at  low  water.  The  tide  has  an  aver- 
age rise  and  fall  of  3  feet  at  Clatskanie  City.  The  principal  obstruc- 
tions to  navigation  are  the  abrupt  bends  in  the  channel,  which  make 
the  passage  of  steamers  to  Clatskanie  City  very  difficult. 

The  improvements  desired  are  such  as  would  relieve  navigation  at 
the  worst  of  the  bends,  three  in  number,  and  establish  a  channel  to 
Clatskanie  City  having  a  depth  of  4  feet  at  low  water  and  a  bottom 
width  of  45  feet.  The  former  can  readily  be  avoided  by  making  straight 
cuts  through  the  marsh,  which  averages  about  5  feet  above  low  water. 
The  first  of  tbese  cuts  would  be  1,300  feet  long,  the  second  450  feet,  and 
the  third  1,200  feet,  making  a  total  length  of  2,950  feet,  or  about  three- 
fifths  of  a  mile  of  new  channel  to  be  opened  to  the  required  depth  and 
width.  One  of  these  cuts  would  also  avoid  a  portion  of  the  shoals 
already  mentioned  and  diminish  the  amount  of  dredging  to  be  done  in 
the  present  channel  to  increase  the  depth  to  4  feet  at  low  water.  In 
addition  to  the  dredging  it  is  probable  that  some  snags  would  also 
require  removing. 

During  the  year  1893  two  steamers  navigated  this  river,  carrying 
4,000  passengers  and  5,000  tons  of  merchandise,  5,000,000  feet  of  lum- 
ber (c^ar  and  fir),  and  5,000,000  cedar  shingles.  In  addition  to  these, 
so  far  as  could  be  ascertained,  about  30,000,000  linear  feet  of  logs  were 
floated  out  in  rafts  and  14,000,000  feet  of  sawed  lumber  and  18,500,000 
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report  of  maj.  j.  g.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  February  13,  1895. 

Oeneral:  I  have  the  honor  to  saboiit  the  following  report  of  the 
preliminary  examination  of  the  ^'Tnaliton  River  to  Hillsboro  and  to  the 
head  of  navigation,'^  made  in  compliance  with  instructions  contained  in 
Department  letter  of  August  20, 1894. 

The  Tualiton  Biver  rises  in  the  Coast  Range  of  mountains  and,  flow- 
ing in  a  southeasterly  direction,  empties  into  the  Willamette  River 
about  14  miles  above  Portland.  It  drains  an  area  of  about  550  square 
miles,  which  includes  one  of  the  best  agricultural  districts  in  Oregon, 
known  as  the  Tualiton  Plains.  The  river  is  subject  to  freshets  in  the 
early  spring  and  the  water  sometimes  rises  25  feet  at  Hillsboro,  flood- 
ing a  large  portion  of  the  surrounding  country. 

The  examination  was  commenced  at  Gaston,  the  junction  of  the 
river  with  what  was  formerly  a  shallow  lake  of  considerable  area  and 
known  as  Wapato  Lake.  Half  a  mile  below  the  lake  a  canal  1^  miles 
long  has  been  opened  by  the  property  owners  in  the  vicinity  which 
straightens  the  river  and  drains  the  bed  of  the  lake  for  agricultural 
purposes.  The  river  flows  in  a  tortuous  channel  throughout  its  length, 
and  from  the  canal  to  Hillsboro,  a  distance  of  16  miles,  varies  in  width 
from  20  feet  to  60  feet.  From  Hillsboro  to  the  mouth,  an  additional 
distance  of  about  40  miles,  the  width  increases  to  200  feet.  The  channel 
is  obstructed  by  snags  and  logjams,  which  were  found  in  many  places, 
two  private  dams,  and  rapids  which  extend  from  the  second  of  the  dams 
to  the  mouth  of  the  river,  a  distance  of  IJ  miles. 

The  first  of  the  dams,  14  feet  in  height,  is  located  at  Dilley,  2  miles 
below  the  canal,  and  was  built  by  a  flour-mill  company  for  milling  pur- 
poses. The  second  dam,  4  feet  in  height,  was  built  by  the  Oswego  Iron 
and  Steel  Company.  Between  Hillsboro  and  this  dam,  38  miles,  the 
channel  is  nowhere  less  than  3  feet  in  depth  at  low  water,  and  in  this 
portion  of  the  river  three  small  steamers,  the  largest  being  60  feet  long 
and  15  feet  wide,  with  a  draft  of  2  feet,  are  operated  by  the  steel  com- 
pany and  used  for  towing  logs,  carrying  freight,  etc.  In  higher  stages 
of  water  and  when  the  river  has  been  cleared  of  log  jams  the  steamers 
have  extended  their  trips  to  Cornelius,  8  miles  above  Hillsboro.  Below 
the  second  dam  the  fall  in  the  river  at  the  rapids  in  about  30  feet  to  the 
Willamette  River.  These  rapids  are  impassable  for  steamers,  and  any 
project  contemplating  the  improvement  of  this  river  must  include  the 
construction  of  a  canal  and  locks  for  passing  them,  if  a  navigable  con- 
nection is  made  between  the  two  rivers.  The  river  is  further  obstructed 
by  fourteen  bridges  which  cross  it  at  various  points  with  single  spans 
at  heights  varying  from  10  feet  to  30  feet  above  low  water. 

The  commerce  of  the  valley  is  computed  to  amount  to  6,000  tons  of 
produce  annually,  with  a  return  commerce  from  Portland  of  about  3,000 
tons,  or  a  total  of  9,000  tons.  On  account  of  the  large  expenditure 
required  to  improve  this  river,  and  the  relatively  small  amount  of  com- 
merce to  be  benefited,  I  do  not  deem  this  river  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 
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About  3^  miles  above  its  junction  with  the  Columbia  River  the  river 
divides  into  two  branches,  known  as  the  I^orth  and  East  forks.  La 
Center  is  situated  upon  the  Bast  Fork,  7  miles  by  water  from  the  Colum- 
bia River.  The  river  from  the  Columbia  to  the  junction  of  the  forks  is 
from  400  feet  to  500  feet  wide,  and  the  East  Fork^  from  the  junction  to 
La  Center,  from  150  feet  to  250  feet  wide.  The  average  rise  and  fall 
of  the  tide  is  3  feet  at  the  mouth  of  the  river  and  14  inches  at  La  Center. 
With  the  exception  of  three  shoals.,  Hggreg2i,tmg  a  length  of  1,700  feet, 
upon  which  there  is  2  feet  at  lo^^ater,  the  channel  from  the  mouth  of 
the  river  to  the  junction  of  the'^rks  contains  a  depth  throughout  of  6 
feet  at  low  water  at  a  low  stage  of  river.  From  the  junction  to  La  Cen- 
ter the  channel  of  the  East  Fork  is  obstructed  by  several  shoals  upon 
which  there  is  only  9  inches  to  12  inches  of  water  at  low  water.  Except 
at  these  localities  the  channel  is  4^  feet  deep  at  low  water  to  La  Center. 
At  the  time  the  examination  was  made  the  river  was  at  a  low  stage, 
and  the  regular  river  steamer  could  only  ascend  to  the  junction  of  the 
forks.  At  this  point  a  transfer  was  made  to  a  light-draft  steamer 
which  went  up  the  East  Fork  a  distance  of  1 J  miles,  when  a  second 
transfer  was  made  to  a  barge  or  tiatboat  which  was  towed  by  a 
rope  from  the  river  bank  to  La  Center  and  delivered  the  freight  and 
I  I  passengers. 
■  The  commerce  of  the  river  consists  of  general  merchandise,  agricul- 
tural produce,  such  as  grain,  hay,  etc.,  and  lumber,  wood,  piles,  and, 
together  with  the  passengers  carried,  was  valued  at  $119,000  for  the 
year  1893.  The  surroun<Sng  country  is  good  farming  land,  and  it  is 
oelieved  that  with  increased  transportation  facilities  there  would  be  a 
sabstantial  addition  to  the  yearly  amount  of  commerce. 

From  the  description  of  the  river  to  La  Center  it  will  be  observed 
that  there  is  a  low- water  depth  of  2  feet  at  a  low  stage  to  the  forks, 
aod  that  from  there  to  La  Center  the  depth  on  the  shoals  is  much  less. 
It  would  be  a  great  benefit  to  navigation  if  the  depth  on  these  shoals 
ODuld  be  increased  to  2  feet  at  low  water  or  to  the  same  depth  as  exists 
upon  the  shoals  in  the  river  below  the  junction.  TL^s  could  be  effected 
al  a  Mnall  cost  and  would  greatly  facilitate  transportation  by  avoiding 
tike  transfers  that  are  now  necessary  at  low  water. 

While  the  amount  of  commerce  of  this  river,  judging  by  the  estimate 
ftr  1893,  is  not  great,  the  promise  of  its  material  increase  at  a  small 
cost  is  so  favorable  that  m  my  opinion  this  river  is  worthy  of  improve- 
ment by  the  General  Government  to  the  extent  suggested.  It  is  esti- 
mated that  a  survey  of  the  river  from  the  Columbia  River  to  La  Center 
would  cost  $600. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  J  Corps  of  Engineers. 
,  Brig.  Gen.  Thomas  L.  Casey, 
j  Chief  of  Ungineers,  ^.  S.  A. 

:   (Through  Col.  G.  H,  Mendell,  Corps  of  Engineers,  Division  Engineer, 
\  Pacific  Division.) 

t.    I  [lint  mdoraement.] 

XJ.  S.  Engineer  Office, 
San  Francisco,  CaL,  February  11, 1895, 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

For  reasons  given  Lewis  River  is  regarded  as  worthy  of  improvement. 

G.  U.  Mendell^ 
Colonel,  Corps  of  Engineers^  Divimon  Engineer. 

BNG  95 ^226 
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tions  as  resalt  from  landslides,  floating  trees,  etc.,  or  by  the  erection  of 
a  lock  and  dam  at  a  suitable  location  to  afford  slack  water  of  safficient 
depth  at  low  water  to  pass  over  the  shoals  and  rapids  which  during  low 
stages  prevent  navigation.  As  already  stated,  an  estimate  was  made 
for  the  removal  of  snags,  etc.,  and  an  appropriation  for  the  purpose  was 
made.  The  recent  act  directing  the  new  survey  also  makes  a  second 
appropriation  for  this  purpose.  Considering  this  fact  and  the  phrase- 
ology of  the  act  concerning  the  survey,  it  appears  to  be  the  intention 
of  Congress  that  an  estimate  of  the  cost  of  slack- water  navigation  to 
McMinnville  should  now  be  submitted.  It  should  be  understood,  how- 
ever, that  the  obstructions  similar  to  those  already  removed  will  con- 
tinue to  form  even  if  the  lock  and  dam  are  constructed,  and  that  to  keep 
the  new  channel  free  from  fallen  trees,  snags,  stumps,  etc.,  a  yearly 
expenditure  will  be  required. 

The  surveys  of  1874  and  1891  supplied  sufficient  information  for  the 
determination  of  all  the  physical  features  of  the  river,  and  it  only 
remained  to  obtain  such  additional  data  as  was  necessary  for  the  selec- 
tion of  the  i^ite  for  the  lock  and  dam  best  adapted  for  accomplishing 
the  improvement  desired.  Beginning  at  the  mouth  of  the  river  and 
passing  up  stream,  the  first  obstruction  to  low-water  navigation  is  a 
short  gravel  bar  near  the  junction  of  the  two  rivers  which  interferes 
with  the  passage  of  steamers  at  extreme  low  water.  The  second  ob- 
struction is  a  ledge  of  saudstone  lying  in  the  bed  of  the  river  near  Mar- 
tins Landing  about  6  miles  from  the  junction.  About  a  mile  above 
this  ledge  the  rapids  of  the  Yamhill  begin,  and  these  extend  a  little 
more  than  a  mile  and  terminate  with  a  low  fall.  Above  the  fall  the 
river  is  free  from  shoals  or  bars  until  within  a  short  distance  of  McMinn- 
ville, where  several  rock  bars  are  found. 

The  following  table,  taken  from  the  report  of  Maj.  N.  Michler,  Corps 
of  Engineers,  before  mentioned,  gives  the  fall  in  the  various  sections  of 
the  river: 

Fall  of  river  at  extreme  low  water. 


From  McMinnville  (county  bridge)  to  station  23  on  map  (2  miles  east  of  the  town) . 

From  McMinnville  to  Lafayette,  above  fall , 

From  MoMlnnvllle  to  Lafayette,  below  fall  (fall  3.627  feet) 

From  McMinnville  to  foot  of  rapids  below  Lafayette  Bapids  (fall  5.105  feet) 

From  McMinn ville  to  Dayton 

From  McMinnville  to  mouth  of  Yamhill  (junction  of  Willamette) 


Difference  of 
levels  in  feet. 


3.730 

7.366 

12.561 

18.573 

18.573 


The  gravel  bar  near  the  junction  of  the  two  rivers  being  but  a  slight 
obstruction  to  navigation,  and  it  also  being  possible  to  excavate  a  chan- 
nel of  sufficient  size  through  the  sandstone  ledge  at  Martins  Landing  at 
Bmall  cost,  it  was  considered  that  the  most  suitable  location  for  the 
lock  and  dam  would  be  at  or  near  the  foot  of  the  rapids.  After  run- 
ning a  line  of  check  levels  from  above  the  falls  at  La  Fayette  to  the 
foot  of  the  rapids,  carefully  examining  the  sites  available,  making  bor- 
ings, etc.,  a  point  about  900  feet  below  the  foot  of  the  rapids  has  been 
selected  where  the  dam  and  the  greater  portion  of  the  lock  can  be  given 
a  rock  foundation,  and  the  dam  have  sufficient  length  to  permit  a  ready 
outflow  of  a  head  rise  in  the  river. 

In  the  plan  submitted  the  dam  and  abutment  are  composed  of  tim- 
ber cribs  tilled  with  stone  and  properly  sheeted  with  heavy  plank.  The 
dam  is  114  feet  long  with  its  crest  15.3  feet  above  the  level  of  the  low 
water  in  the  river  at  the  time  the  survey  was  made,  which  is  believed 
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foand  more  economical  in  constrncting  such  a  small  lock  to  make  these 
parts  of  wood,  and  this  material  may  serve  as  well,  bat  the  estimate  is 
based  on  concrete  to  provide  for  contingencies  that  may  arise  when  the 
pit  for  the  lock  is  excavated. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major ^  Corps  ofEngineerSj  U.  8.  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indoraement.) 

U.  S.  Engineer  Office, 
8an  FranciscOj  CaLj  March  13,  1895^ 

Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended. 

G.  H.  Mendell, 
Colonel^  Corps  of  EnffineerSy  Division  Engineer. 


UU14. 


survey  of  columbia  river  below  tongue  point,  by  way  of  the 
southern  channel  in  front  of  astoria,  oregon. 

United  States  Engineer  Office, 

Portland^  Oreg.,  May  25, 1895. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  26, 1894,  •  ♦  ♦  j  beg  to  submit  the  following 
report  upon  the  survey  of  the  "Columbia  River  below  Tongue  Point, 
by  way  of  the  southern  channel  in  front  of  Astoria,''  provided  for  in 
river  and  harbor  act  of  August  17, 1894. 

The  survey  designated  by  the  act  was  understood  to  include  all  that 
Ix>Ttion  of  the  Golumbia  Eiver  known  as  the  southern  channel,  and 
wluch  begins  nearly  opposite  Tongue  Point  and  extends  along  the  front 
of  Astoria  to  Smiths  Point,  a  distance  of  5^  miles.  This  channel  forms 
the  only  navigable  connection  for  vessels  of  deep  draft  between  the 
Columbia  River  above  Tongue  Point  and  the  sea.  It  appears  on  the 
chart  of  Vancouver,  dated  1792,  and  is  believed  to  have  existed  con- 
tinuously since,  as  it  is  shown  on  all  charts  made  from  subsequent 
surveys,  although  the  latter  indicate  that  the  channel  has  varied  some- 
what from  time  to  time  in  location,  width,  and  depth.  During  the  last 
few  years  the  movement  of  the  sands  has  been  developing  a  short  turn 
in  the  channel  about  a  mile  below  Tongue  Point,  causing  considerable 
difficulty  to  navigation.  This  difficulty  has  lately  become  so  great  that 
Congress  was  asked  to  provide  for  a  survey  of  the  channel  with  a  view 
of  improving  it  and  fncreasing  its  capacity  fbv  the  accommodation  of 
the  large-sized  vessels  now  engaged  in  the  commerce  of  the  Columbia 
River. 

The  field  work  of  the  survey  was  commenced  in  October,  1894,  and 
was  completed  in  the  following  month,  and  the  results  obtained  areshown 
on  the  inclosed  map.  Several  lines  of  soundings,  extending  ft*om  the 
south  channel  across  the  river  to  the  Washington  shore,  have  also  been 
plotted  for  a  better  understanding  of  the  subject. 
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ough  the  seveml  Bmall  channels  indicate  on  the  map  of  the  survey, 
e  only  one  of  these  latter  channels  worthy  of  special  mention  is  one 
vt  seems  to  have  been  formed  since  the  survey  of  1891,  and  which 
»sses  the  shoal  between  the  middle  channel  and  the  south  channel  in 
oath  westerly  direction  and  joins  the  south  channel  about  half  a  mile 
ow  the  Sylvia  de  Grasse  Ledge. 

it  the  present  time  it  is  doubtM  if  this  channel  hl^s  exerted  much 
lueuce  in  causing  the  changes  that  are  shown  to  have  taken  place 
the  upper  portion  of  the  south  channel,  but  should  it  continue  to 
3pen  and  a  larger  portion  of  the  tidal  flow  pass  through  it,  so  that 
becomes  a  navigable  channel,  there  is  no  doubt  that  it  will  seriously 
ect  the  navigability  of  the  present  south  channel,  and  it  may  cause 
>als  to  form  in  front  of  about  one  half  the  water  front  of  Astoria. 
To  ascertain  the  direction  of  the  tidal  currents  between  Tongue 
int  and  Smiths  Point,  several  double  floats  were  placed  in  the  chan- 
I  oflf  Tongue  Point  at  intervals  across  the  head  of  the  pocket  about 
0  hours  after  high  water,  and  similar  floats  were  placed  in  the  channel 
posite  Smiths  Point  about  two  hours  after  low  water.  The  direction 
d  mean  velocity  of  each  of  these  floats  are  indicated  on  the  survey 
ip.  It  will  be  observed  from  these  that  on  the  ebb  tide  an  eddy 
jms  to  be  formed  below  Tongue  Point,  as  the  float  nearest  shore, 
er  proceeding  downstream  some  distance,  returned.  This  eddy  was 
served  to  continue  till  very  nearly  the  last  of  the  ebb  tide.  The  next 
0  floats  in  their  order  from  shore  moved  in  a  southwesterly  direction 
i  crossed  near  the  upper  end  of  the  shoal,  sex>arating  the  middle 
innel  from  the  south  channel,  and  afterwards  continued  in  the  latter. 
e  remainder  of  the  floats  followed  nearly  the  direction  of  the  middle 
inuel.  Upon  the  flood  tide  the  floats  indicated  a  strong  tendency  of 
)  flood  currents  coming  up  the  south  channel  to  spread  over  the  shoals 
the  north  of  it,  none  of  the  floats  passing  entirely  through  the  present 
ith  channel. 

Che  present  project  for  improvement  of  the  Columbia  and  Willa- 
tte  rivers  between  Portland  and  the  sea  contemplates  securing  a  low- 
ter  depth  of  25  feet  throughout  this  distance.  The  south  channel 
front  of  Astoria  is  a  necessary  part  of  this  deep  channel,  and  its 
provement  was  proposed  when  the  project  was  submitted  in  1891. 
iparently  at  that  time  there  was  but  little  work  considered  necessary 
order  to  obtain  the  required  depth  in  this  channel,  as  only  a  small 
m  for  dredging  at  this  locality  is  included  in  the  estimate.  The 
terioration  of  the  channel  developed  by  the  present  survey  render 
ditional  work  necessary  at  the  present  time,  and  it  is  proposed  m 
iking  the  improvement  to  open  a  waterway  in  front  of  Astoria  25  feet 
ep  and  250  feet  wide  at  the  bottom  in  accordance  with  the  general 
>ject  for  the  river.  This  will  include  opening  a  more  direct  channel 
these  dimensions  from  Tongue  Point  to  below  the  wreck  of  the  Sylvia 

Grasse  by  dredging  and  the  removal  of  the  outer  portion  of  the 
Ivia  de  Grasse  Ledge.    The  proposed  new  channel  is  located  upon  the 
tp  of  the  survey. 
It  will  be  observed  by  referring  to  this  map  tnat  some  of  the  floats 

both  the  flood  and  ebb  tides  crossed  the  head  of  the  shoal,  separat- 
r  the  middle  and  south  channels,  and  followed  nearly  the  general  direc- 
n  proposed  for  the  new  channel.  In  view  of  this  fact  it  is  believed 
it  the  tidal  currents  will  maintain  the  new  channel  after  it  is  once 
)roughly  opened,  and  the  portion  of  the  Sylvia  de  Grasse  Ledge,  now 
atructing  the  channel,  is  removed. 
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APPENDIX  V  V. 


SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 


tof  lieut  commander  daniel  delehanty,  united  states 
\  supervisor  of  tee  harbor  of  new  york,  for  the  fiscal 
'  ending  june  30, 1895, 

Office  of  the  Supervisor 

OF  THE  Harbor  of  New  York, 

New  Yorky  July  9j  1895. 

SRAL :  I  have  the  honor  to  submit  herewith  a  report  of  the  duties 

erations  of  this  ofBce  for  the  fiscal  year  euding  Juue  30, 1895; 

estimate  of  the  amoant  required  for  the  fiscal  year  ending  June 

r. 

;hief  obstacle  in  the  way  of  a  complete  and  necessary  change 
methods  of  protectmg  this  harbor  against  the  deposit  of 
itive  and  injurious  material  is  the  present  unqualifiedly  bad 
for  the  final  disposition  of  the  city  refuse.  So  long  as  it  is 
led  it  is  impossible  to  effect  the  reforms  this  office  has  in  view 
mmending  pertaining  to  the  disposition  of  the  enormous  amount 
died  waste  material  that  is  annually  transported  over  these 
and  deposited  at  the  mouth  of  the  harbor  to  the  injury  of  the 
Is. 

Lority  is  vested  in  this  office  to  prescribe  the  limits  wthin  which 

be  unlawful  to  deposit  this  material.    The  limit  might  be  fixed 

a  distance  seaward  from  the  mouth  of  the  harbor  as  to  amply 

the  channels,  but  the  character  and  type  of  boats  used  are 

i  to  preclude  their  venturing  sufficiently  far  from  the  coast  under 

litions  of  weather. 

solution  of  the  difficulty  lies  in  the  utilization  of  this  material 
ng-in  purposes.  There  are  large  areas  of  partially  submerged 
M)nveniently  located,  that  might  be  economically  reclaim <)d  with 
\jo  the  protection  of  the  harbor  and  the  advantage  of  this  com- 
•  I  am  clearly  of  the  opinion  that  to  accomplish  this,  with  little 
tically  no  opposition,  it  is  only  necessary  for  the  city  authorities 
the  fnitiative  in  the  disposition  of  the  city's  refuse, 
office  has  persistently  labored  to  this  end,  and  in  July  last  the 
conceded  the  importance  of  its  representations  and  took  prompt 
in  the  matter  by  appointing  an  advisory  commission  to  examine 
d  report  on  the  subject. 
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oration  in  Liverpool,  Manchester,  Bristol,  and  the  Chelsea  Parish  of 
adon,  Great  Britain. 

^  vast  amount  of  information  was  acquired  from  these  sources,  which 
s  materially  added  to  by  the  commission  persoually  inspecting  the 
,T\tH  in  operation,  the  conditions  under  which  they  were  operated,  and 
lilts  in  Boston,  Montreal,  Chicago,  St.  Louis,  Atlanta,  Cincinnati, 
legheny,  Philadelphia,  Wilmington,  Del.,  Yonkers,  Coney  Island,  and 
rnarsie.  Long  Island. 

The  most  important  conclusion  of  the  commission,  so  far  as  the  inter-  y 

8  of  this  harbor  are  concerned,  was  its  emphatic  disapproval  of  depock 
ig  the  refuse  at  sea, which  it  pronounced  "reprehensible  from  every 
nt  of  view."    It  also  condemned  as  "unqualifiedly  bad"  the  present 
(tem  of  loading  the  refuse  boats,  which  is  responsible  in  a  large  degree 

the  serious  defilement  and  injury  to  these  waters. 
Fhe  numerous  recommendations  of  the  commission,  if  adopted,  will 
:>ve  of  great  benefit  to  the  harbor,  and  as  the  public  interest  in  the 
Ltter  is  widespread  there  is  every  promise  of  an  early  inauguration  of 
386  much -needed  reforms. 

In  addition  to  the  city  refuse,  permits  are  issued  during  the  year  for 
5  deposit  off  the  entrance  to  the  harbor  of  about  5,000,000  cubic  yards 
dredged  material  from  city  improvements. 

Et  requires  unceasing  vigilance  on  the  part  of  the  entire  force  of  this 
ice  to  insure  the  deposit  of  this  material  at  the  designated  point 
lere  it  can  work  the  least  injury  to  the  channels. 
As  a  rule,  the  employees  of  those  engaged  in  this  business  resort  to 
ery  subterfuge  to  evade  the  law,  and  there  a^e  good  reasons  for  believ- 
^  that  the  employers  not  infrequently  encourage  the  commission  of 
ese  illegal  practices. 

It  was  a  custom  for  the  tows  to  take  advantage  of  thick  weather, 
posit  their  loads  in  the  harbor,  and  return  the  permit  to  this  office  with 
B  indorsement  "not  used,"  or  with  the  explanation  that  they  had  failed 
meet  the  patrol  boat.  Abundant  reasons  existed  for  believing  that 
ows  frequently  discharged  part  of  their  loads  within  the  harbor  and 
oceeded  with  the  remainder  to  the  proper  point  of  deposit  in  order  to 
nder  towing  easier. 

Another  evil  which  required  serious  attention  was  the  practice  of  tow- 
V  back  into  the  harbor  loaded  or  partially  loaded  scows  which,  owing 
defective  machinery  or  refractory  material,  could  not  be  promptly 
imped  at  tlie  dumping  point,  but  which  was  subsequently  deposited 
side  the  harbor.  These  unlawful  acts  were  so  common  that  the  results 
ire  a  serious  menace  to  the  harbor  and  a  wholly  indefensible  expense 
the  Government  annually  for  dredging. 

To  check  these  evils  and  enforce  a  compliance  with  the  law  it  was 
sential  to  devise  a  system  by  which  this  office  should  know  absolutely 
ch  day  the  number  or  names  of  all  dumpers  and  scows  loaded  within 
e  harbor,  and  to  keep  track  of  them  until  they  had  unloaded  at  the 
»ints  designated  on  their  respective  x>ermits. 

As  a  large  proportion  of  the  dredging  is  being  done  by  the  Govern- 
3nt,  under  Lieut.  Col.  G.  L.  Gillespie,  of  the  Engineer  Corps,  U.  S. 
pmy,  an  arrangement  was  entered  into  with  this  officer  in  which  he 
reed  to  disapprove  the  claims  for  payment  for  such  dredging  where 
s  material  was  shown  by  this  office  not  to  have  been  deposited  at  the 
ints  designated  on  the  permits.  To  secure  the  necessary  evidence 
ink  forms  were  furnished  by  this  office  to  Colonel  Gillespie's  inspect- 
%  on  the  various  dredges,  which  they  are  required  to  fill  in  at  the 
86  of  each  day's  work,  specifying  the  number  or  name  of  every 
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KepD  in  iDis  omce.  ±  ae  caecKage  ui  paymeni^  aas  oaa  a  saiui^ry  e 
on  the  contractors,  and  no  difficulty  is  experienced  in  holding  the  < 
ernment  inspectors  up  to  a  strict  performance  of  their  duty. 

The  transportation  of  New  York  City  refuse  has  been  a  fruitful  so 
of  trouble  and  complaint.  A  large  part  of  it  is  carried  on  deck  s< 
to  the  place  of  deposit,  which  is  now  outside  of  Sandy  Hook  light- 

These  scows  are  unloaded  by  manual  labor.  They  are  nncomforl 
and  unsafe  in  a  sea  way,  and  as  it  requires  three  hours  to  dischar 
fully  loaded  scow,  the  crews,  in  order  to  shorten  their  stay  outside, 
advantage  of  every  opportunity  to  unload  en  route,  to  the  serious  d 
meiit  of  the  harbor  and  beaches. 

There  was  much  difficulty  experienced  in  breaking  up  this  pra< 
Finally  an  arrangement  was  made  between  this  office  and  the  con 
sioner  of  the  department  of  street  cleaning,  by  which  the  commissi 
was  to  enforce  the  rule  that  all  the  implements  for  unloading  si 
be  kept  under  lock  and  key  until  the  proper  time  for  delivery,  ar 
refuse  to  pay  the  contractor  for  unloading  any  scow  which  had 
discharged  wholly  or  in  part  within  the  limits  of  the  designated  ] 
of  deposit.  'In  addition  the  deputy  inspectors  on  the  patrol  boa 
this  office  were  instiucted  to  summarily  arrest  the  captain  of  any 
on  which  the  law  was  violated  in  their  presence. 

In  foggy  or  thick  weather  it  was  almost  an  invariable  practic 
the.se  scows  and  tbe  city  dumpers  to  dump  short  without  dang 
detection,  but  I  believe  there  is  now  no  possibility  of  this  being 
henceforth,  as  the  commissioner  of  the  street  cleaning  departmea 
my  recommendation,  has  given  me  his  assurance  that  no  paymenl 
be  made  for  towage  in  cases  where  the  towboats  fail  to  report 
their  tows  to  the  captain  of  the  lighl-ship;  and  as  the  captain  01 
light-ship  makes  daily  report  to  this  office  the  check  is  complete. 

The  strict  enforcement  of  these  rules  is  manifest  in  the  notice 
improvement  in  the  condilion  of  the  harbor,  especially  in  the  lower 

The  remainder  of  the  material  requiring  close  supervision  cousin 
dredgings  under  private  contract  and  debris  from  city  improvemi 
technically  known  as  cellar  dirt.  This  duty  devolves  on  the  twos 
launches  Active  and  Alert  and  the  naphtha  launch.  The  two  first- 
tioned  boats  cover  the  North  and  East  rivers,  western  end  of 
Island  Sound,  and  upner  bav.  while  the  nanhtha  lanno.h  Tm-tml 
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sr  The  cellar  dirt  has  been  a  constant  source  of  trouble.  As  it  con- 
ined  more  or  less  floatable  refuse  its  deposit  at  the  mud  buoy  worked 
the  injury  of  the  harbor,  and  the  necessity  of  depositing  it  farther 
award  was  manifest.  As  such  action  necessarily  entailed  increased 
«9:^pense  on  the  contractors,  I  endeavored  to  avoid  taking  it.  After  a 
j^^ftjreful  investigation  of  the  subject  a  satisfactory  arrangement  was 
^  »:KBtered  into  with  the  contractors,  in  which  they  agreed  to  separate  the 
toatable  refuse  from  the  cellar  dirt  and  dispose  of  it  properly,  accom- 
i-»^ftnying  each  application  for  a  permit  with  a  certificate  tbat  the  dump- 
-*:Mrs  were  free  from  floatable  refuse.    For  a  time  this  worked  with  good 

-  "^^^nlts,  but  through  carelessness,  or  possibly  on  account  of  the  cost  and 
ouble  of  separation,  the  agreement  in  most  cases  was  practically  dis- 

garded,  resulting  in  a  foul  condition  of  the  harbor  and  frequent  com- 

>^laints  of  the  nuisance  to  this  office.    To  correct  the  evil  the  regulations 

^^liveming  the  deposit  of  city  refuse  were  applied  to  the  cellar  dirt,  the 

int  of  deposit  being  southeast  of  Sandy  Hook  Lightship.    In  order  to 

force  this  regulation  it  will  be  necessary  to  have  an  additional  patrol 

g  on  duty  at  night,  and  this  will  be  done  in  a  few  days,  as  soon  as  the 

rgusj  which  is  now  under  repairs,  is  available. 

Among  the  important  cases  of  illegal  dumping  prosecuted  by  the 

nited  States  district  attorney  for  the  southern  district  of  New  York 

as  that  of  John  Ansbro,  the  captain  of  the  tug  P.  H.  Wise.    He  was 

dieted  on  October  9, 1894,  for  violations  of  the  act  of  June  29,  1888, 

atssed  to  prevent  illegal  dumping  in  the  harbor  of  New  York  and  in 

^  adjacent  waters.    The  indictment  set  out  three  ofl'enses.    The  case 

as  tried  before  Judge  Benedict  and  a  jury  in  the  circuit  court  in  this 

istrict  on  October  24  and  25,  and  the  defendant  was  convicted  on  the 

cond  count  of  the  indictment  of  having  unlawfully  dumped  mud  at 

::«-    place  other  than  that  designated  in  the  permit  issued  to  him  by  the 

i^^^ipervisor.    After  a  motion  in  arrest  of  judgment  had  been  argued  and 

-S^  enied,  the  defendant  was  sentenced  on  December  20, 1894,  to  six  months 

»aiprisonment.    He  gave  bail  and  appealed  to  the  Supreme  Court  of  the 

-—United  States.    The  case  is  now  on  the  docket  of  the  Supreme  Court, 

^'^•iid  has  been  advanced  for  a  hearing  at  the  next  term  of  the  court. 

On  the  20th  of  August  last,  while  the  steam  launch  Alert  was  on  duty 

the  North  River,  the  ferryboat  Famvood,  belonging  to  the  New  Jersey 

entral  Kailroad,  ran  into  and  sank  her  off  Pier  13.    Under  agreement 

ith  the  underwriters  of  the  Fanwood  I  immediately  made  arrange- 

ents  for  raising  the  boat,  the  liability  for  cost  and  damages  to  be 

etermined  by  the  courts. 

r-       The  district  attorney  for  the  southern  district  of  New  York,  under 

-  ^^istructions  from  the  Solicitor  of  the  Treasury,  tiled  a  libel  in  admiralty 
.^^gainst  the  Fanwood  on  September  8, 1894.    The  case  was  tried  in  the 

^^istrict  court  before  Judge  Brown  on  March  13, 1895.  On  March  22  the 
-.  r  Tidge  rendered  his  decision,  dividing  the  damages,  and  an  order  was 
^~^ade  referring  it  to  Commissioner  Lyman  to  take  proof  of  the  damages. 
^^^  Z^  submitted  a  statement  showing  the  expenses  incurred  in  raising  and 
!C,  '■epairing  the  Alert,  The  proctors  for  the  owners  of  the  Fanwood  offered 
^:io  pay  $600  in  settlement,  and  on  the  recommendation  of  the  district 
'  J^  attorney  the  Solicitor  of  the  Treasury  recommended  the  acceptance  of 
*^  whe  offer  to  the  Secretary  of  the  Treasury. 

^_  The  owners  of  the  Fanwood  have  deposited  the  money  in  the  sub- 
*^  3reasury,  and  have  sent  their  petition  to  compromise  the  case  to  the 
*^3ecretary. 

By  act  of  Congress  approved  August  18, 1894,  $45,000  was  appro- 
priated for  the  x)urchase  or  construction  of  a  steam  tug  for  this  office. 
After  duly  advertising  for  proposals  for  construction  of  same  the  con- 
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tract  was  awarded  on  November  2, 1804,  to  John  H.  Dialogue  &  9 
Camden,  N.J.  This  boat  was  laanched  March  11  and  named  Dm 
Lamonty  was  delivered  to  this  office  on  April  27,  18d5,  and  immedi 
assigned  to  patrol  duty. 

By  act  of  Congress  approved  March  2, 1895,  $45,000  was  appi 
ated  for  the  purchase  or  construction  of  a  steam  tug  for  this  offia 
appropriation  to  be  immediately  available.  In  view  of  the  fact  th 
appropriation  was  made  for  the  maintenance  of  this  vessel  I  de 
it  advisable  to  delay  the  construction  in  order  that  the  lK>at  shoal 
be  completed  until  after  Congress  again  assembles. 

The  plans  and  specifications  for  this  boat  are  about  completed 
proposals  will  be  duly  advertised  for  during  the  present  month. 

With  this  increased  force  to  guard  the  harbor  I  feel  eonfidei 
protection  against  illicit  dumping  will  be  assured. 

There  has  been  moved  and  deposited  into  the  waters  outside  th< 
bor,  at  properly  designated  places  and  behind  bulkheads  in  then 
borhood  of  New  York,  during  the  fiscal  year  ending  June  30,  I80i 
amount  of  8,952,453  cubic  yards  of  material — mud,  city  refuse,  gar 
cellar  dirt,  ashes,  acids,  lime,  and  other  material — ^as  per  the  folic 
recapitulation: 


Place  of  deposit. 


Mud  buoy 

Scotland  Light-ship 

SaiHly  Hook  Light-ship. 

Long  Inland  Sound 

North  Biver 


East  River 

Harlem  River 

New  York  Bay 

Passaic  River 

Newark  Bay 

Staten  Island  Sound 

Shrewsbury  River 

South  River,  New  Jersey 

Hackensack  River 

Arthur  Kills 

Shoal  Harbor,  New  Jersey I do 

Barren  Island I  Dead  animals,  etc.,  on  shore  in  store 


Mad,  etc. 

....do 

City  refuse,  etc 

Mud,  etc 

Dirt,  ashes,  etc.,  behind  bulkheads  and  ou  shore 

for  filling. 
...do...* 


do 

do 

.do 

.do 

do 

.do 

do 

do 

do 


Total 8, 


tl 


»   :f 


Permits  issued,  10,050. 

From  the  foregoing  statement  it  will  be  seen  that  8,176,647 
yards  of  mud,  city  refuse,  etc.,  was  deposited  near  the  mouth  o 
harbor,  and  775,806  cubic  yards  of  cellar  dirt,  ashes,  and  other  im 
sive  material  was  used  for  iilling  in  behind  bulkheads,  reclaiming  I 
etc.,  for  which  special  permits  were  issued. 

The  following  is  a  statement  of  the  appropriation  made  for  ^<pr 
tion  of  obstructive  and  injurious  deposits  within  the  harbor  and 
cent  waters  of  New  York  City,"  1895: 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  ex- 
penses of  office $15,000.00 

Expended  to  July  1,  1895 $14,117.01 

Outstanding  liabilities 504. 66 

14,  621. 67 

For  pay  of  orew  and  maintenance  of  steamer  Argtu &  000. 00 

Expended  to  July  1,  1895 6,230.18 

Outstanding  liabilities 1,768.12 

7, 998. 30 
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f'or  pay  of  crew  and  maintenance  of  steamer  Nimrod $8, 000. 00 

expended  to  Jnly  1,  1895 $7,720.78 

Dutifttanding  liabilities 265.40 

7, 986. 18 


$13.82 


for  purchase  or  construction  of  one  steam  tug 45, 000. 00 

Expended  to  July  1,1895 40,114.42 

4,885.58 

Balance 5,279.43 

The  following  is  an  estimate  of  appropriations  required  for  service 
jf  the  fisciil  year  ending  June  30, 1897,  by  the  supervisor  of  the  harbor 
[>f  New  York : 


Detailed  objects  of  expenditure  and  explanations. 


Estimated    i      Amoant 
amount  that    appropriated 


will  be 

required  for 

each  object. 


PreventioQ  of  obstructive  and  ipjurious  deposits  within  the  harbor  and 
adjacent  waters  of  New  York  City : 
Fur  pay  of  inspectors,  deputy  inspectors,  office  force  and  expenses  of 
ufnce,  and  maintenance  of  launches  Active,  Alert,  and  L<>okoat... 

For  pay  of  crew  and  maintenance  of  steamer  N imrod 

For  pay  of  crew  and  maintenance  of  steamer  Argus 

For  pay  of  crew  and  maintenance  of  steamer  Daniel  S.  Lament 

For  pay  of  crew  and  maintenance  of  one  steam  tug  under  construc- 
tion   

For  the  purchase  or  construction  of  one  steam  tug , 


Total 


$18. 000 
10.000 
10.000 
12,000 

12.000 


tor  nscal 

year  ending 

June  30, 1896. 


$15,000 

10,000 

8,000 

12,000 


45,000 


62,000 


90,000 


Yery  respectfully,  your  obedient  servant, 

Daniel  Delehanty, 
Lieut.  Comdr.j  U.  8.  Navy^  Supervisor. 

Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  EngineerSy  U.  S.  A. 
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[The  refereuces  in  Roman  aro  to  part  (or  volume)  and  tho»e  in  Arabic  to  page.] 

A. 

Absecon  Channel,  Absecon  Inlet,  N.  J.,  examinatiou  to  nnite  waters  between 

Hrigantine  Beach,  Rum  Point,  and 1, 133;  ii,  1094 

Absecon  Inlet,  N.  J.,  examination  of  inside  of.  between   Atlantic  City  and 

Bri^antine  Beach 1 1,133;  ii,  1094 

Adelaide,  Maria  (schooner),  removal  of  wreclc  of i,  70, 712 

Aeate  Bay,  Minn.,  improvement  of  harbor  at i)344;  iv,  2530 

Ahnapee  Harbor,  Wis.,  improvement  of i,  359 ;  i v,  2617 

Aitken,  Kate  V,  (schooner),  removal  of  wreck  of i,  198 ;  ii,  1447 

Alabama  River,  Ala.,  improvement  of i,  231 ;  ii,  1663 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Harbor, 

Va.,  and i,  173;  ii,  1286 

Allegheny  River,  Pa. : 

Harbor  lines  at  Pittsburg,  establishment  of I,  21, 471 ;  iii,  2420 

Herr  Island  Dam,  construction  of i,  326 ;  iii,  2410 

Improvement  of i,  326;  iii,  2406 

Lock  and  dam  between  Herr  Island  Dam  and  proposed  Tarentum  Dam, 

survey  for 1,328 

Tarentum  Lock  and  Dam,  surv^ey  for i,  328 

Allegheny  (steamship),  removal  of  wreck  of ii,  1078 

Atligator  River^  N,  C,  survey  of 1,192;  ii,  1384 

Allonez  Bay,  Wis.,  survey  of 1, 352 ;  iv,  2584 

AUoway  Creek,  N.  J.,  improvement  of i,  130 ;  ii,  1069 

Alpena  Harbor,  Mich.,  improvement  of i,  389 ;  i v,  2826 

Alsea  River,  Oreg.,  survey  of i,459;  v,3505 

Altamaha  River,  Ga.,  improvement  of i,202;  u,  1477 

American  River,  Cal. : 

Examination  of,  to  prevent  sand  deposits  in  Sacramento  River,  near  Sacra- 
mento    1,440;  v,3335 

Improvement  of,  (by  California  D<5bri8  Commission) i,  470 ;  vii,  4049 

Amit«  River,  La.,  improvement  of i»247;  in,  1747 

Anacostia  River,  D,  C.,  improvement  of,  at  Washington i,  159 ;  ii,  1217 

Anclote  River,  Fla., examination  of i,222;  ii,  1573 

Anita  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,431;  v,  3259 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  42, 606 

Apalachicola  Bay,  Fla.,  improvement  of - , i,  223 ;  u,  1611 

Apalachicola  River,  Fla.,  improvement  of,  and  the  Cut-off i,  224 ;  ii,  1615 

Appomattox  River,  Va.,  improvement  oi' i,  171 ;  ii,  1284 

Appoqiiinimink  River,  Del.,  improvement  of i,  135;  ii,  1114 

Aqueduct  Bridge,  across  Potomac  River  at  Washington,  D.C.,  repair  of .  i,  484 ;  vii,  4086 
Aqnia  Creek,  Va. : 

Improvement  of •. i,  160;  ii,  1224 

Reconstruction  of  bridge  acro8.s i,  479 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.,  i, 430;  v, 3253 
Arkansas  River: 

Bridge  near  Hicks  Rock,  Ind.  T.,  construction  of i,  476 

Bridge  near  Van  Buren,  Ark.,  construction  of i,  475 

Improvement  of i,  281;  in,  1998 

Removal  of  obstructions  in i,280;  in,  1995 

Removal  of  wreck  at  Little  Rock,  Ark i,286;  in,  2037 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of i,  109, 969 

Arthur,  Lake,  La.,  improvemen t  of i,  254 ;  in,  1768 

Ashland  Harbor,  Wis.,  improvement  of i,  347 ;  i v,  2554 

Ashley  River,  S.  C. ; 

Improvement  of 1 1, 197 ;  ii,  1433 

Removal  of  wrecks  in 1, 198 ;  n,  1447 

ENG  95 1  1 


1 


I 


WaCK  Jviver,   >  ».,  eiiniiiiii»i/iuii  ui    xntiiio  v>if;civ   ptvug  ^/A M.f  M.\fi  f   X 

Bad  River,  Mich.,  examination  of,  to  St.  Charles i,  396;  1\ 

Bagaduce  River,  Me.,  improvement  of - I, ! 

Baldwin  County,  Ala.,  construction  of  bridge  across  Perdido  River,  uear  Hol- 

nian  Ferry,  by 

Ballard,  Wash.,  establishment  of  harbor  lines  in  Puget  Sonod  at. .   i,  21,  473;  > 

Baltimore  and  Ohio  Southwestern  Railway  Company,  bridge  of i.  3: 

Baltimore  Harbor,  Md. : 

Defense  of I»  5, 6, 

Improvement  of  channel  to '^l^^;  IJ 

Improvement  of  chaun«'l  to  Curtis  Bay i,  154 ;  ii 

McHenry,  Fort,  sea  wall  at 

Survey  of i,  157;  i; 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island I,  - 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,  338 ;  ii: 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  271 ;  lu 

Bass  River,  Mass. : 

Examination  of i,  1 

Removal  of  wrecks  in  Nantucket  Sound  near i,  69, ' 

Baton  Rouge  Harbor,  La.,  examination  of i,  261 ;  ill 

Battalion  of  Engineers i,  1 

Batteries i 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  1( 

Bayou  Sara,  La., examination  of  harbor  at iii 

Bear  Creek,  Miss.,  examination  of I,  280;  ill 

Bear  River,  Cal.,  improvement  of,  (by  California  Debris  Commission ) .  i,  470 ;  vii 

Bearses  Shoal.  Mass.,  removal  of  wreck  on 1^1 

Beaufort  Harbor,  N.  C. : 

Examination  of  water  route  from  mouth  of  North  River  to i,  192 ;  u 

Improvement  of i,  183 ;  i] 

Improvement  of  waterway  between  New  River  and i,  183 ;  v 

Improvemeutofwat/erway  between  Newborn  (on Neuse  River)  and.   I,  182;  ii 
Beaufort  Harbor,  S.  C,  survey  for  channel  between  Savannah,  Ga.,  and .   i,  207 ;  ii 

Beaufort  River,  S.  C,  improvement  of I,  198 ;  li 

Beaver  River,  Pa.,  construction  of  movable  dam  in  Ohio  River  below  mouth 

of 1,320;  111 

Bedloes  Island,  N.  Y.,  sea  wall  and  embank luent  at 

Belfast  Harbor,  Me.,  improvement  of i,  2 

H«'ll}iniy  River,  N.  H.,  improvement  of i,  3 

Belle  Plaine,   Minn.,  examination  of  Minnesota  River  for  bank    protraction 

opponite 1,300;  ui 

Belle  River,  Mieh..  survey  of 

Bellingham  Bay,  Wash.,  examination  of i,  457 ;  v 

Bells  Bridge,  obstruction  to  Tar  River  above  Tarboro,  N.  C,  by 

Benton  Harbor,  Mich.,  improvement  ofj  (St.  Joseph  Harbor) i, 377 ;  iv 
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Bills  for  bridges,  examination  of i,  21 

Biloxi  Bay,  Miss.,  uuprovement  of  harbor  at i,  241 ;  ii,  1705 

Biloxi  Harbor^  Miss.,  improvement  of i,  241 ;  ii,  1705 

Birmingham  and  Pittsburg  Bridge  Company,  bridge  of i,  477 

Biflcayne  Bay,  Fla.,  examination  of  entrance  to i,  221 ;  ii,  1566 

Black  Lake  Harbor,  Mich.,  improvement  of i,  380 ;  iv,  2793 

Black  River,  Ark.  and  Mo.,  improvement  of i,  284 ;  in,  2025 

Black  River,  La.,  improvement  of i,  269;  in,  1887 

Black  River,  Mich. : 

Improvement  of,  at  Port  Hur<m i,  392 ;  i v,  2834 

Improvement  of  mouth  of i,  393 ;  i  v,  2836 

Black  River,  N.  C,  improvement  of i,  186 ;  ii,  1331 

Black  River  Harbor,  Onio,  improvement  of i,  408 ;  v,  3097 

Black  Rock  Harbor,  Conn. : 

Examination  of i,  93, 856 

Improvement  of i,  82, 796 

Black  Warrior  River,  Ala. : 

Bridge  obstrncting,  between  Tuscaloosa  and  Northport i,  483 

Improvement  of,  below  Tuscaloosa i,  237 ;  ii,  1692 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  236 ;  ii,  1691 

Block  Island,  R.  I. : 

Improvement  of  harbor  of  refuge  at i»  66, 693 

Survey  of  Great  Salt  Pond  for  harbor  of  refuge i,  55 

Blood  River,  La. : 

Examination  of , 1,260;  ni,  1786 

Improvement  of i,  246;  iii,  1744 

Blossom  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,  430;  v,  3256 
Board  of  Engineers,  The : 

Changes  in  personnel  during  the  year .*.     i,  15 

Fortification  duties  of i,  4 

Members i,  15 

Members,  additional  duties  of i,  17 

Personal  inspections i,  17 

Reports,  summary  of i,  16 

Board  on  Fortifications  or  other  Defenses i,  5 

Boiuf  River,  La.  and  Ark. : 

Examination  of,  above  Wallaces  Landing,  Ark i,  279 ;  ni,  1969 

Improvement  of ,.. i,  272;  iii,  1920 

Bogue  Chitto,  La.,  improvement  of i,  243 :  ii,  1711 

Boirne  Falia,  La. : 

Examination  of 1, 260;  in,  1784 

Improvement  of i,  245 ;  in,  1742 

Bogue  Phalia,  Miss.,  examination  of —  i,280;  in,  1988 

Boufuca,  Bayou,  La.,  examination  of i,  260;  in,  1783 

Boston  (East)  Channel,  Mass.,  survey  of i,  54, 649 

Boston,  Mass. : 

Construction  of  temporary  bridge  across  Mystic  River  at  Chelst^a i,  478 

Reconstruction  of  Chelsea  Bridge  across  Mystic  River  by  city  of i,  478 

Boston  Harbor,  Mass. : 

Defense  of i,  5, 6 

Improvement  of i,  47, 620 

Survey  of  East  Boston  Channel 1, 54, 649 

Braddock  and  Homestead  Bri<ige  Company,  bridge  of i,  473 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in i,  150;  n,  1146 

Brazos  River,  Tex. : 

Examination  of,  from  Waco  to  Richmond i,  266 ;  in,  1833 

Survey  of,  from  Velasco  to  Richmond i,  266 ;  in,  1838 

Brazos  Santiago,  Tex. : 

Examination  of  bar  and  harbor  at i,  266 ;  in,  1830 

Improvement  of  harbor  at i,  265 ;  in,  1819 

Breakwaters  built  by  the  United  States,  occupancy  or  injury  of. .   i,  21, 483 ;  vii,  4077 

Bridgeport  Harbor,  Conn.,  improvement  of i,  80,  791 

Bridges : 

Alteration  of,  across  navigable  waters i»  21, 480, 482 

Construction  of,  across  navigable  waters i,  21, 473 

Examination  of  bills  to  authorize  construction  of i,  21 

Examination  of  plans  and  locations  of  proposed h^h  ^"^^f  ^76 

Obstructing  navigation,  action  upon i,  21, 482 

Brigantine  Beach,  N.  J.,  examination  of  inside  of  Absecon  Inlet,  between 
Atlantic  City  and i,133;  ii,  1094 
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Improvement  of -  —   i,  204 ;  J 

Improvement  of  outer  bar  at i,  205 ;  ] 

Buckshutem  Creek,  N.  J.,  examination  of i,  133;  l 

Buffalo,  N.  Y. : 

Establishment  of  harbor  lines  in  Niagara  River  at I,  21,  472;  ^ 

Establishment  of  harbor  lines  in  outer  harbor  at i,  21,472;  ^ 

Improvement  of  harbor  at j.  Hi;  "• 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and i,  3f»7;  V 

Buffalo  Bayou,  Tex.,  imjirovement  of i,  265 ;  i| 

Burlin.u:ton  County,  N.  J.,  construction  of  bridge  across  .South  (LfUmberton) 

Branch  of  Rancocas  Rivi^r  at  J lainesport,  by 

Burlington  Harbor,  Vt.,  improvement  of i,  427 ;  i 

Buttermilk  Channel,  New  York  Harbor.  N.  Y.,  improvemeuf  of i,  1< 

Bji/zards  Bay,  Mass., removal  of  wrecks  in i,  69,  70,  70!,  707,7 

By  ram  Harbor,  Conn.,  examination  of i,t 

Byram8  Cove  Harbor,  Mass.,  examination  of i, 

C. 

Cable  galleries 

Cache  River,  Ark. : 

Examination  of,  to  Riverside i,  286 ;  ii 

ImY)rovement  of - i,  2KJ;  ii 

Calcasieu  River,  La.,  improvement  of  mouth  and  ]»asse8  of j.  '>rto ;  ii 

Caliboguo  Bound,  Ga.     See  Savannah  Harbor. 

California,  Department  of,  report  of  engineer  officer i,  498 ;  vi: 

California  Debris  Commission i.  470;  vi 

California  Pacific  Railroad  Company,  bridge  of 

Caloosahatcheo  River,  Fla. ,  improvement  of 1.216;  r 

Calumet  and  Blue  Island  Railway  Company,  bridge  of 

Calumet  Harbor,  111. : 

Improvement  of i,369;  i\ 

Survey  of i.  376;  n 

Calumet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  111.,  construction  of  * 

Improvement  of i,  370:  n 

Improvement  of  Calumet  Harbor i,  389;  i\ 

Survey  of  Calumet  Harbor i,  376;  n 

Cambridge  Harlior,  Md. : 

Improvement  of •. i,  145;  i: 

RiMuoval  of  wreck  in i,  150;  r 

Camden  Harbor,  Me.,  improvement  of i, : 

Camden  Harbor,  N.  J.,  improvement  of i.  124;  ii 

Canals,  etc. : 

Allegheny  River,  Pa.,  construction  of  Herr  Island  Dam i,  326 ;  ill 

Alloirlien V  River.  Pa.,  survov  for  lock  and  dam  at  Tarentnm 
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Canals,  etc. — Continned. 

Elizabeth  River,  N.  J.,  examination  for  locks  at  month  of i,  121, 101 1 

Elk  River,  W.  Va.,  examination  for  locks  and  dams i,  336 ;  in,  241>6 

Erie,  Lake,  to  Ohio  River,  survey  of  canal  loutes  between i,  22 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on T,  367 ;  i  v,  2(>66 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  in,  2157 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams 

on .....1,334;  in, 2458 

Green  River,  Ky.,  operating  and  cure  of  locks  and  dams  on i,  338 ;  in,  2475 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Rnmsey i,  337 ;  Hi,  2470 

Guyandotte  River,  W.  Va.,  examination  for  locks  and  dams i,  343;  in,  2517 

Hoods  Canal  to  North  Bay,  Pnget  Sound,  AVa«li.,  examination  for  water- 
way from  \ If 457;  v,3466 

Illinois  and  Mississippi  (*anal,  111.,  construction  of i,  374 ;  i v,  2726 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan i,  375 ;  i v,  2770 

Illinois  River,  111.,  operating  and  care  of  La  Grange  nnd  Kampsville  locks 

and  dams i,373;  iv,2723 

Kentucky  River,  Ky.,  operating  and  care  of  lofks  and  dams  on  . .  i,  339;  in,  2489 
Keweenaw  Bay  to  Lake  Superior,  improvement  of  waterway  from .  1, 349 ;  i  v,  2561 
Keweenaw  Bay  to    Lake    Superior,    operating   and  care  of   waterway 

from 1,350;  iv,2561 

■    Lake  Drummond  Canal,  Va.     See  Dismal  Swamp  Canal. 

Licking  River,  Ky.,  examination  for  lock  and  dam  near  month  of.  I,  343;  in,  2513 
Little  Kanawha  River,  W.  Va.,  examination  for  locks  and  dams. .  i,  3-13;  in,  2.520 
Little  Kanawha  River,  W.  Va.,  operating  and  care  of   lock  and  dam 

on : 1,342;  ni,2511 

Miami  and  Erie  Canal,  survey  of * i,  22 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  Minnenp- 

olis  and  St.  Paul i,292;  ni,2158 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,292;  iii,2152 

Monongahela    River,  operating    and  care  of  Locks  and  Dams    Nos.    8 

and  9 i,324;  in,  2400 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 i,  325 ;  in,  2404 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  7 i,  324 ;  in,  2403 

Monongahela  River,  purchase  of  locks  and  dams  of  Monongahela  Naviga- 
tion Company ,    i,  325 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on.  i,  322 ;  iii,  2371 

Ohio  Canal,  survey  of i,  22 

Ohio  River,  construction  of  movable  dam  below  Beaver  River. ..  i,  320;  in,  2363 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  320;  in,  23.59 

Ohio    River,    operating    and  care  of   Louisville  and    Portland    Canal, 

Ky 1,330;  in,  2434 

Ohio  River,  survey  for  location  of  Dam  No.  2 i,  320 

Ohio  River,  snrvey  for  location  of  Dams  Nos.  3,  4,  and  5 i,  323 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  from i,  22 

Pocomoke  River,  Md.,  to  Indian  River,  Del.,  examination  for i,  151 ;  ii,  1154 

Pocomoke  River  to  Sinepuxent  Bay,  survey  for  waterway  from,  above  Snow 

Hill,  Md 1,151;  n,  1167 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  waterway 

from 1,453;  v,3422 

Railway  River,  N.  J.,  examination  for  locks  at  mouth  of i,  121, 1009 

Rock  River,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,  401 ;  iv,  3063 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of i,  401 ;  iv,  3064 

St.  Marys  Falls  Canal,*Mich.,  operating  and  care  of i,  398 ;  iv,  2867 

St.    Marys    Falls    Canal,     Mich,    water    levels    at    Sault    Ste. 

Marie i,   497;  vii, 4162, 4251 

Stnrgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  constructicm  of  harbor 

of  refuge  at  eastern  entrance i,  358 ;  i v,  2614 

Stnrgeon    Bay    and    Lake    Michigan    Ship    Canal,    Wis.,   improvement 

of 1,357;  IV, 2606 

Sturgeon    Bay    and    Lake    Michigan    Ship  Canal,  W^is.,  operating    and 

care  of i,358;  iv,2612 

Superior,  Lake,  to  Mississippi  River,  survey  for i,  353 ;  i v,  2,587 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal i,  313;  in,  2305 

Yamhill  River,  Oreg.,  survey  for  locks  and  dams  up  to  McMiiinville,  i,  467 ;  v,  3602 
Canapitsit  Channel,  Mass.,  improvement  of i,  60, 672 
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Chelsea  Kiver,  Mass.,  Burvej  of,  from  Grand  Junction  Railroad  Bridj^e  to 

Boston  and  Maine  Railroad  Bridge * i,  54, 648 

Chesapeake  and  Delaware  Canal,  examination  for  route  for i,  156 ;  ii,  1195 

Chesapeake  and  Ohio  Railway  Company,  bridge  of - i,  474 

Chester  River,  Md.,  improvement  of,  from  Crumpton  to  Jones  Lauding. i,  142;  ii,  1128 

Chicago  and  Northwestern  Railway  Company,  bridge  of i,  478 

Chicago,  111. : 

Bridge  across  North  Branch  of  Chicago  River  at  Diversey  avenue,  con- 
struction of^  by  city i,  479 

Bridge  across.  North  Branch  of*Chicago  River  at  Fullertou  avenue,  con- 
struction ofj  by  city i,  479 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Buffalo,  and i,397;  iv,2859 

Improvement  of  barbor  of  ..^ 1,368;  iv,2693 

Chicago  River,  111. : 

Bridge  across  North  Branch  of,  at  Diversey  avenue,  Chicago,  construc- 
tion of 1, 479 

Bridge  across  North  Branch  of,  at  Fullerton  avenue,  Chicago,  construc- 
tion of . . , 1, 479 

Improvement  of  Chicago  Harbor i,  368;  iv,  2693 

Chicago  (South),  111.,  construction  of  bridge  across  Calumet  River  at i,  473 

Chickahominy  River,  Va.,  improvement*  of. i,  171 ;  ii,  1282 

Chickasahay  River,  Miss.,  improvement  of i,  240 ;  ii,  1703 

Chief  of  Engineers,  office  of  the i,  499 

Chincoteague  Bay,  Va.,  improvement  of  inland  waterway  from  Delaware  Bay 

near  Lewes  to i,  139; 'ii,  1123 

Chipola  River,  Fla.,  improvement  of  lower i,  224 ;  ii,  1615 

Chippewa  River,  Wis. : 

Improvement  of i,  296;  in,  2183 

Surveys  for  reservoirs  at  headwaters  of ill,  2206 

Chitto,  Bogue,  Lfc.,  improvement  of i,  243 ;  ii,  1711 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  228 ;  ii,  1626 

Choptank  River,  Md. : 

Improvement  of i»143;  ii,  1130 

Removal  of  wreck  in i,  150;  ii,  1147 

Christiana  River,  Del. : 

Examination  of,  above  Wilmineton  to  Newport .' i,  150 ;  ii,  1147 

Improvement  of  Wilmington  Harbor - i,  134 ;  ii,  1110 

Cincinnati,  Ohio,  reconstruction  of  bridge  across  Ohio  River  between  New- 
port, Ky,,  and 1,475 

Claiborne  Harbor,  Md.,  examination  of i,  157 ;  ii,  1199 

Clallam  Bay,  Wash.,  examination  of,  for  harbor  of  refuge i,  457 ;  v,  3456 

Clarion  River,  Pa.,  examination  of i,  328 

Clark  River,  S.  C,  improvement  of i,  194;  ii,  1404 

Clatskanie  River,  Oreg.,  examination  of,  up  to  Clatskanie i,  467 ;  v,  3596 

Clear  Creek,  Tex.,  construction  of  bridge  across i,  475 

Cleveland  Harbor,  Ohio : 

Improvement  of i,  409 ;  v,  3100 

Modification  of  harbor  lines 1,21,472;  v,3127 

Water  levels i,*97;  vii,  4251 

Clinch  River,  Tenn. : 

Bridge  in  Roane  County,  construction  of i,  479 

Improvement  oF i,  315;  in,  2318 

Clinton  River,  Mich. : 

Examination  of i,  397;  iv,  2857 

Improvement  of .^ i,  393;  iv,2837 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via i,  182;  ii,  1321 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

Cocheco  River,  N.  H.,  improvement  of i,  36, 573 

C^ld  Spring  Harbor,  N.  Y.,  examination  of i,  94, 874 

Cold  Spring  Inlet,  N.  J.,  examination  of i,  133;  ii,  1098 

Colorado  River,  Ariz. : 

Examination  of,  above  Yuma  to  head  of  navigation i,  436 

Improvement  of,  at  Yuma i,  435 ;  v,  3278 

Colorado  River,  Tex.,  examination  of,  from  the  month  to  Wharton i,  266 ;  in,  1821 

Columbia,  Department  of  the,  report  of  engineer  officer i,  497 ;  vii,  4254 

Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  foot  of  The  Dalles  Rapids  to  head  of  Celilo  Falls,  con- 
struction of i,4&4;  v,3589 

Cascades  Canal,  construction  of i,  463 ;  v,  3568 
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Cowlitz  River,  Wash.,  improvement  of i,  466;  v,3594 

Cranes  Creek,  Va.,  survey  of  mouth  of i,  167;  ii,  3271 

Crescent  City  Harbor,  Cal.,  survey  of i,441;  v,3339 

Crossover  light,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  424;  v,  3227 

Crystal  River,  Fla.,  examination  of  mouth  of i,  222 ;  ii,  1576 

Cumberland  River,  Ten n.  and  Ky.,  improvement  of i,  306;  lu,  2250 

Above  Nashville,  Tenn i,308;  iii,2254 

Below  Nashville,  Tenn i,306;  in, 2251 

Cumberland  Sound,  Ga.,  improvement  of i,  206 ;  ii,  1508 

Current  River,  Ark.  and  Mo.,  improvement  of i,  285 ;  in,  2029 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  173 ;  ii,  1286 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to i,  154 ;  ii,  1181 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,  224 ;  ii,  1615 

Cuttyhunk  Beach,  Mass.,  removal  of  wreck  from  Vineyard  Sound  side  of  . .  i,  70, 712 
Cuttyhnnk  Island,  Mass.,  removal  of  wrecks  in  Vineyard  Sound  near. . .  i,  69, 70, 708 
Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 
Cypress  Baj'ou,  Tex.  and  La.,  improvement  of i,  269;  iii,  1885 

B. 

Dalecarliareceivingre8ervoir,Washington Aqneduct,improvementof.  i,  489;  vii,  4121 
Dams  and  locks.    See  Canals. 

D'Arbunne,  Bayou,  La.,  improvement  of i,  271 ;  in,  1914 

Darien  Harbor,  Ga.,  improvement  of i,  202 ;  ii,  1473 

Davenport,  Iowa,  construction  of  bridge  across  Mississippi  River  between  Rock 

Island,  111.,  and 1,474 

Davenport  and  Rock  Island  Railway  Bridge  Company,  bridge  of i,  474 

Davids  Island,  N.  Y.,  sea  wall  at .' i,  15 

Davis  Island  Dam,  Ohio  River,  Pa.,  .operating  and  care  of i,  320;  in,  2359 

Dawson  County,  Mont.,  construction  of  bridge  across  Yellowstone  River  at 

Glendiveby.r ^   i,475 

Deep  Creek  Branch,  Elizabeth  River,  Va., examination  of i,  177 ;  ii,  1298 

Defenses.    JSee  Fortifications.  • 

Delaware  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del.,  improvement  of i,  137 ;  ii,  1064 

Ice  harbor  at  head  of,  improvement  of i,  126 ;  it,  1062 

Inland  waterwa}'  from  Chincoteague  Bay  to,  near  Lewes,  Del.,  improve- 

mentof 1,139;  ii,  1123 

Pier  near  Lewes,  Del.,  construction  of i,  127 ;  ii,  1062 

Wrecks  in,  removal  of i,  132 ;  n,  1078 

Delaware  Breakwater,  Del.,  improvement  of. i,  127 ;  n,  1064 

Delaware  River,  N.  J.,  Pa.,  and  Del. : 

Bridge  at  Philadelphia,  Pa.,  construction  of i,  474 

Examination  of,  between  Trenton  and  Burlington,  N.  J i,  132 ;  ii,  1080 

Improvement  of i,  122 ;  ii,  1021 

Improvement  of,  between  Philadelphia,  Pa. ,  and  Camden,  N.  J i,  124 ;  n,  1032 

Improvement  of  ice  harbor  at  Marcus  Hook,  Pa i,  126 ;  ii,  1061 

Improvement  of  ice  harbor  at  New  Castle,  Del i,  135 ;  n,  1113 

Dennis  Creek,  N.  J.,  survey  of i,  133 ;  n,  1105 

Depot,  engineer ' i,  18, 527 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and  care 

of 1,292;  111,2152 

Detroit  River,  Mieh.,  improvement  of i,  402 ;  i v,  3066 

Disappearing  gun  carriages i,  5 

Dismal  Swamp  Canal,  Va.,  survev  of  waterways  connecting  sounds  of  North 

Carolina  with ". i,  177;  n,  1296 

District  of  Columbia: 

Public  buildings  and  grounds  and  Washington  Monument  .....  i,  491;  vn,  4129 
Washington    Aqueduct,    improvement    of    Dalecarlia    receiving    reser- 
voir    1,489;  VII, 4121 

Washington   Aqueduct,  increasing  water   supply  of  citv  of  Washing- 
ton   ." 1,487;  vn,4111 

Washington  Aqueduct,  maintenance  and  repair  of i,  485 ;  vii,  4101 

Washington  Aqneduct,  raising  height  of  Great  Falls  Dam i»487;  vii,  4112 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit. .  i,  488 ;  vii,  4113 

Washington  Monument,  care  and  maintenance  of i,  491 ;  vii,  4131 

Dividing  Creek,  Md.     See  La  Trappe  River. 

Division  engineers i,  21 

Divisions,  engineer i,  21 

IMxon^  T,  P,  (schooner),  removal  of  wreck  of i,  722 

Drum   Inlet,  N.   C,  examination   of,  between   Portsmouth   and  Cape  Look- 
out   1,191;  11,1372 
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£1  MoTO,  Cal.y  examination  of  harbor  of i,  435;  v,  8278 

EmbankmentH i,  14 

Emplacements  for  guns  and  mortars - ' l,  5^  12 

JEnchantreMa  (schooner),  removal  of  wreck  of ii,lo56 

Engineer  Depot i,  18,523 

Engineer  divisions i,  21 

Engineer  School,  United  States i,  18, 523 

Engineers,  Battalion  of ^ 1, 18, 523 

Engineers,  Corps  of.     See  Corps  of  Engineers. 

Engineers,  division , i,  21 

Engineers,  The  Board  of: 

Changes  in  personnel  during  the  year /. .     i,  15 

Fortification  duties  of i,  4 

•         Members i,  15 

Members,  additional  duties  of i,  17 

Personal  inspections i,  17 

Reports,  summary  of i,  16 

Erie  Harbor,  Pa. : 

Improvement  of i,  413 ;  v,  3135 

Preservation  of  Presque  Isle  Peninsula i,  413 ;  v,  3142 

Water  levels i,^97;  vii,425l 

Erie,  Lake : 

See  aho  Northern  and  Northwestern  Lakes. 

Survey  of  canal  routes  between  Ohio  River  and i,  22 

Water  levels i,  497 ;  vii,  4251 

Escambia  County,  Fla.,  construction  of  bridge  across  Perdido  River,  near  , 

Uolman  Ferry,  by i,  474 

Escambia  River,-  Fla.,  improvement  of i,  230 ;  ii,  1661 

Escauaba,  Mich. ,  water  levels  at i,  497 ;  vii,  4251 

Essex  River,  Mass.,  improvement  of i,  42, 605 

Estimates : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  485 

California  D<5bri8  Commission vii,  4055, 4065 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,  468 

Fortifications i,  5, 15 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at i,  489 

Mississippi  River  Commission i,  469 

Missouri  River  Commission i,  470 

Monroe,  Fort,  Va.,  artesian  well  at i,  15 

New  York  Harbor,  N.  Y.,  supervision  of i,  469 

Northern  and  Northwestern  Lakes i,  495,  497 

Public  buildings  and  grounds,  aud  Washington  Monument,  District  of 

Columbia 1,492 

Rivers  aud  harbors i,  19, 20 

Surveys  and  reconnaissances,  and  publication  of  maps i,  498 

Washington  Aqueduct,  improvement  of  Dalecarlia  receiving  reservoir.. .   1, 491 

Washington  Aqueduct,  increasing  water  supply  of  Washington,  D.  C i,  488 

Washington  Aqueduct,  maintenance  aud  repair  of i,  487 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  488 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit i,  488 

Washington  Monument  at  Washington,  D.  C,  care  and  maintenance  of.. .    i, 492 

Willets  Point,  N.Y.,  Engineer  Depot  at i,  19 

Evansville  Harbor,  Ind.,  survey  of 1,323;  iii,2388 

Everett  Harbor,  Wash.,  improvement  of i,  454 ;  v,  3430 

Examinations,  surveys,  and  concingencies  of  rivers  and  liarbors,  estimates  for.    i,  468 
Explorations,  reconnaissances,  and  surveys  in  military  departments : i,  497 

F, 

Fair  Haven  Harbor,  Mass.     See  New  Bedford  Harbor. 

Fairlee  Creek,  Md.,  improvement  of i,  142;  ii,  1127 

Fairport  Harbor,  Ohio : 

Establishment  of  harbor  lines i,  21, 472 ;  v,  3130 

Improvement  of i,  410;  v,  3107 

Falia,  Bogne,  La. : 

Examination  of i,  260;  in,  1784 

*  Improvement  of i,  245 ;  iii,  1742 

Falia,  Bogue,  Miss.,  examination  of i,  280 ;  in,  1988 

Fall  River  Harbor,  Mass.,  examination  of 1, 71, 727 

Falls  of  Ohio  River: 

Improvement  of,  at  Louisville,  Ky .*..  i,328;  iii,2427 

Improvement  of  Indiana  Chute i,  329 ;  in,  2431 
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Galena  River^  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  iii,  2157 

6allatin  County,  111.,  construction  of  bridge  across  Little  Wabash  River  at 

New  Haven  by i,  477 

Galleries,  cable i,  6 

Galveston  Bay,  Tex. : 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

Porte,  Houston  and  Northern  Railroad  Company) i,  475 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (Port 
Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company). ..    i,  478 

Defenses  at  Galveston ii  5, 6 

Improvement  of  channel  in  West  Galveston  Bay 1, 263 ;  iii,  1809 

Improvement  of  entrance  to  Galveston  Harbor i,  261 ;  iii,  1797 

Improvement  of  ship  channel  in i,  262;  iii,  1806 

Survey  at  easterly  end  of  Galveston  Island i,  266 

Galveston  Harbor,  Tex. : 

Defense  of i,  5, 6 

Improvement  of  entrance  to 1, 261 ;  iii,  1797 

Survey  at  easterly  end  of  Galveston  Island i,  266 

Galveston  Island,  Tex. : 

Bridge  between  Virginia  Point  and,  construction  of,  (La  Porte,  Houston 

and  Northern  Railroad  Company) ' i,  475 

Bridge  between  Vir^nia  Point  and,  construction  of,  (Port  Bolivar,  Gal- 
veston and  Virginia  Point  Terminal  Railroad  Company') i,  478 

Survey  at  easterly  end  of i,  266 

Gardiners  Island,  Long  Island  Sound,  removal  of  wreck  iiear i,  721 

Gasconade  River,  Mo.,  improvement  of i,  470 ;  vii,  3957, 3966, 3998, 4046 

Gauley  River,  W.  Va.,  improvement  of i,  334;  iii,  2462 

Gay  Head,  Mass.,  removal  of  wreck  near i,  71, 725 

Gteorges  River,  Me.,  survey  of i,  39, 590 

Georgetown,  D.  C.    See  Washington,  D.  C. 

Georgetown  Harbor,  S.  C,  improvement  of i,  189;  ii,  1347 

Georgiana  River,  Cal.,  examination  of i,  440 ;  v,  3328 

Gila  River,  Ariz.,  improvement  of,  at  Yuma i,  435 ;  v,  3278 

Gills  Landing,  Wis.,  construction  of  bridge  across  Wolf  River  at i,  477 

Glen  Cove  Harbor,  Me.,  examination  of i,  38, 577 

Glen  Cove  Harbor,  N.  Y. : 

See  also  Hempstead  Harbor. 

Improvement  of... 1,90,838 

Glendive,  Mont.,  construction  of  bridge  across  Yellowstone  River  at i,  475 

Glenwood  Highway  Bridge  Company,  bridge  of i,  474 

Gloucester  Harbor,  Mass.,  improvement  of i,  43, 609 

Oolden  Bule  (schooner),  removal  of  wreck  of i,  707 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by  ...  i, 205;  ii,  1501 

Goshen  Creek,  N.  J.,  improvement  of i,  131 ;  ii,  1073 

Government  Printing  Office,  Washington,  D.  C,  construction  and  repair  of 

buildings  of i,  491 

Governors  Bend  Lock,  Wis.,  construction  of  bridge  across  Fox  River  near i,  476 

Gowanus  Bay,  New  York  Harbor,  N.  Y.,  improvement  of i,  108, 943 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  103. 943 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  381 ;  iv,  2795 

Grand  Lake,  La. : 

Improvement  of i,  254 ;  ill,  1768 

Removal  of  wreck  in 1, 259 :  iii,  1782 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  at i,  351 ;  i  v,  2576 

Grand  Marais  Harbor,  Minn.,  improvement  of i,  343 ;  i v,  2528 

Grand  River,  La.,  improvement  of i,  249, 1754 

Grand  River,  Ohio.    See  Fairport  Harbor. 

Grants  Pass,  Ala.,  survey  for  channel  through i,  244 ;  ii,  1716 

Grassv  Point,  Minn.,  establishment  of  harbor  lines  in  St.  Louis  Bav  and  River 

in  vicinity  of 1,21,472;  iv,2588 

Gravesend  Bay,  N.  Y.,  examination  of i>  121, 1005 

Grays  Harbor^  W^ash. : 

Establishment  of  harbor  lines 1,21,473;  v,  3547 

Improvement  of i,  452 ;  v,  3405 

Survey  of,  and  its  bar  entrance i,  459 ;  v,  3517 

Great  Chazy  River,  N,  Y.,  improvement  of i,  426 ;  v,  3234 

Great  Falls,  Potomac  River : 

Erection  of  iishwaysat i,489;  vii,4114 

Raising  height  of  dam  at i,487;  vii,  4112 
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Harbors  and  rivers : 

Continuoas  contracts i,  19 

Estimates  for  examinations,  snrveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19,20 

Improvement  of i,  19 

Harlem  River,  N.  Y. : 

Bridge  at  First  avenue.  New  York,  construction  of i,  477 

Improvement  of 1, 98, 917 

Harlowo  River,  N.  C. .  improvement  of  waterway  via i,  182 ;  ii,  1321 

Harraseeket  River,  Me.,  improvement  of 1,31,561 

Harris  Creek  prong  of  Back  River,  Va.,  examination  of i,  167 ;  ii,  1265 

Hart,  E,  K,  (schooner),  removal  of  wreck  of i,  70, 714 

Hartford,  Conn. : 

Bridge  across  Connecticut  River  between  East  Hartford  and,  alteration  of  1  i,  480 

Bridge  obstructing  Connecticut  River  between  East  Hartford  and 1,483 

Hartford  (East),  Conn. : 

Bridge  across  Connecticut  River  between  Hartford  and,  alteration  of i,  480 

Bridge  obstructing  Connecticut  River  between  Hartford  and i,  483 

Hastings,  Minn.,  construction  of  bridge  across  Mississippi  River  by  city  of.. .  j,  474 

Hatteras,  Cape,  N.  C,  removal  of  wreck  off ." ii,  1356 

Havre  de  Grace,  Md. : 

Improvement  of  Susquehanna  River  above  and  below i,  141 ;  ii,  1125 

Survey  of  Susquehanna  River  from  above  Port  Deposit  to  below,  i,  152;  ii,  1169 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  400 ;  iv,  3048 

Haynes,  John  C  (8chooner),*removal  of  wreck  of ii,  1295 

Hell  Gate,  East  Kiver,  N.  Y.,  improvement  of 1,100,930 

Hempstead  Bay,  N.  Y.,  examination  of  Woodsburg  Channel i,  94, 879 

Hempstead  Harbor,  N.  Y. : 
See  also  Glen  Cove  Harbor. 

Examination  of i,  94, 877 

Herons,  Pass  Anx,  Ala.,  survey  for  channel  through i,  244 ;  ii,  1716 

Herr  Island  Dam,  Allegheny  River,  Pa. : 

Construction  of i,326;  iii,2410 

Survey  for  lock  and  dam  in  Allegheny  River,  between  Tarentum  and i,  328 

Hicks  Beach,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay,  between 

Shelter  Island  and 1, 479 

Hicks  Rock,  Ind.  T.,  construction  of  bridge  across  Arkansas  River  near i,  476 

Hillsboro,  Oreg.,  examination  of  Tnaliton  River  to  and  above i,  467;  V,  3598 

Hillsboro  River,  Fla.,  reconstruction  of  bridge  across,  at  Tampa i,  479 

Hingham  Harbor,  Mass.,  improvement  of 1,50,631 

Hiwassee  River,  Tenn.,  improvement  of i,  313 ;  iii,  2311 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of — i,  380;  iv,  2793 

Holman  Ferry,  Fla.  and  Ala.,  construction  of  bridge  across  Perdido  River  near,   i,  474 
Homestead,  Pa.,  construction  of  bridge  across  Monongahela  River  between 

Pittsburg  and 1,473 

Hoods  Canal,  Puget  Sound,  Wash.,  examination  for  waterway  between  North 

Bay  and 1,457;  v,3466 

HopiinB,  Jy.  JET.  (schooner),  removal  of  wreck  of i,  702 

Hoppet  (bark),  removal  of  wreck  of 1,93,852 

Hoquiam,Wash.,  establishment  ofharbor  lines  in  Hoquiam  River  at.  i,  21,473;  v,  3547 
Hoquiam  River,  Wash.,  establishment  of  harbor  lines  at  Hoquiam.  i,  21, 473;  v,  3547 

Horn  Island  Pass,  Miss.,  examination  of  bar  in i,  244 ;  ii,  1714 

HotchkisSj  Geo.  (schooner),  removal  of  wreck  of i,  93, 851 

Housatoiiic  River,  Conn.,  improvement  of 1,80,787 

Hudson  River,  N.  Y.,  improvement  of i,  95, 898 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  439 ;  v,  3310 

Hunting  Creek,  Va.,  examination  of,  ftom.  its  month  to  head  of  naviga- 
tion   1,151;  11,1156 

Huntington  Harbor,  N.  Y.,  improvement  of i,  89, 835 

Huron  Harbor,  Ohio,  improvement  of 1,407;  v,  3092 

Huron,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sand  Beach,  Mich i,  391 ;  iv,  2831 

Removal  of  ¥nreck  near  Thunder  Bay  Island  Light  Station i,  395 ;  iv,  2841 

Water  levels i,497;  vii,  4162, 4251 

Hyannis  Harbor,  Mass. : 

Examination  of i,  72, 746 

Improvement  of  harbor  of  refuge i,55,654 
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Keyport  Harbor,  N.  J.,  improvoment  of 1,116,987 

Kill  Pond  Bar,  Tantucket  Sound,  Mass.,  removal  of  wreck  on i,  70, 710 

Kill  van  KuU,  New  York  Harbor,  N.  Y.,  removal  of  wreck  from i,  120, 998 

Kings  County,  N.  Y. :  / 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn 481 

Constrnction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by i,  481 

Kingston  Harbor,  Mass.,  improvement  of i,  52, 637 

Klasquine  River,  Oreg.,  improvement  of 1, 4iBi5;  v,  3595 

Kootenai  River,  Idaho  and  Mont. : 

Examination  of,  between  Jennings  and  the  international  boundary,  i,  458 ;  v,  3489 
Plan  and  estimates  for  improvement  of,  between  Bonners  Ferry  and  the 
international  boundary i,  459 ;  v,  3515 

li. 

La  Crosse  Harbor,  Wis.,  examination  of i,  293 ;  iii,  2162 

Lafourche,  Bayou,  La.,  improvement  of i,  248 ;  ni,  1750 

La  Grange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of. .  i,  373;  IV,  2723 

Lake  Drummoud  Canal,  Va.    See  Dismal  Swamp  Canal. 

Lakes,  Great.    See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 

Lakes,  Northern  and  Northwestern.     See  Northern  and  Northwestern  Lakes. 

La  Porte,  Houston  and  Northern  Railroad  Company,  bridges  of i,  475 

Larchmont  Harbor,  N.  Y.,  improvement  of \ -. i, 07, 821 

La  Trappe  River,  Md.,  im|)rovenient  of i,  144;  ii,  1132 

Laws  of  Fifty-third  Congress,  third  session,  affecting  Corps  of  Engineers. .  vii,  4259 

Leaf  River,Miss.,  improvement  of i,240;  ii,  1704 

Leipsic  River,  Del.,  removal  of  wreck  in i,  150 ;  ii,  1146 

Levisa  Fork,  Big  Sandy  River,  Ky .,  improvement  of i,  341 ;  iii,  2503 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,  127 ;  ii,  1062 

Improvement  of  waterway  from   Chincoteague  Bay   to  Delaware  Bay 

near i,139;  ii,  1123 

l«ewis  River,  Wash.,  examination  of,  up  to  La  Center 1, 467 ;  v,  3600 

Lexington,  Mo.,  construction  of  bridge  across  Missouri  River  at 1, 475 

Lexington  Bridge  and  Terminal  Company,  bridge  of i,  475 

Licking  River,  Ky. : 

Examination  for  ice  harbor  in  lower  portion  of i,  343 ;  iii,  2513 

Examination  for  lock  and  dam  near  mouth  of i,  343 ;  ill,  2513 

Improvement  of,  between  Farmers  and  West  Liberty i,  340;  in,  2498 

Light  of  the  East  (schooner),  removal  of  wreck  of i,  70,  710 

Lippilt,  Henry  (sfhoouer),  removal  of  wreck  of ii,  1295 

Little  Badenock  Bay,  Mich.    See  Little  Bay  de  Noc. 

Little  Bay  de  Noc,  Mich.,  examination  of  Whitefish  River  for  harbor  at  mouth 

in 1,368;  iv,2684 

Little  Coal  River,  W.  Va., examination  of i,336;  iii,2465 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at i,  37, 575 

Little  Kanawha  River,  W.  Va. : 

Exauiination  of,  for  locks  and  dams i,  343;  ill,  2520 

Improvement  of i,342;  iii,2510 

Operating  and  care  of  lock  and  dam  on i>342;  ili,2511 

Little  Pedee  River,  S.C,  improvement  of 1,193;  ii,  1398 

Little  Pigeon  River,  Tenn .,  improvement  of i,  315 ;  iii,  2313 

liittle  River,  Ark. : 

Construction  of  bridge  across,  near  Morris  Ferry i,  475 

Examinaton  of,  from  Fulton  to  W  hi te  Cliffs i,  279 ;  ill,  1965 

kittle  River,  La.,  examination  of 1, 279 ;  lii,  1984 

Little  Rock,  Ark,,  removal  of  wreck  in  Arkansas  River  at 1, 286;  iii,  2037 

Little  Sodns  Bay.  N.  Y.,  improvement  of  harbor  at i,  421 ;  v,  3198 

Little  Wabash  River,  111.,  constrnction  of  bridge  across,  at  New  Haven i,  477 

Little  Wicomico  River,  Va.,  examination  of  mouth  of i>167;  ii,  1258 

Little  Woods  Hole  Harbor,  Mass.,  survey  of i,  72, 750 

Livingstone  Point,  Ky.,  improvement  of  Tennessee  River  at i,  313 ;  in,  2299 

Locks  and  dams.    See  Canals. 

Lockwoods  Folly  River,  N.  C,  improvement  of i,  189 ;  ii,  1345 

Lone  Rock,  Wis*.,  constrnction  of  bridge  across  Wisconsin  River  near i,  478 

Lone  Rock  Bridge  Company,  bridge  of 1, 478 

Long  Bridge,  Potomac  River,  at  Washington,  D.  C 1, 168 ;  li,  1212 
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Manmee  River,  Ohio . 

Bridge  at  Toledo,  construction  of i,  478 

Improveineiit  of  Toledo  Harbor I,  403;  V,  3074 

Maurice  liiver  Cove,  Delaware  liay,  X.  J.,  removal  of  wreck  in i,  132;  ii,  1078 

Mendociuo  Harbor,  Cal.,  examination  of i,  440 ;  v,  3330 

Menominee  Harbor,  Mien,  and  W is. ,  improvement  of i,  354 ;  iv,  2595 

Menominee  River,  Mich,  and  Wis.,  improvement  of i,  354 ;  iv,  2599 

Mermen  tan  River,  La.,  and  tributaries,  improvement  of i,  254;  iii,  1768 

Merrimac  River,  Mass.,  improvement  of 1, 40, 600 

Mexico,  Gulf  of,  examination  of  bar  in  Horn  Island  Pass,  Miss i,  244 ;  ii,  1714 

Miami  and  £rie  Canal,  suney  of .* i, 22 

Mian  us  River,  Conn. : 

Improvement  of i,  85, 816 

Survey  of 1,95,88] 

Michigan  City  Harbor,  Ind.,  improvement  of i,  376 ;  iv,  2776 

Michigan,  Lake : 

JSee  also  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  east  coast  of iv,  2822 

Removal  of  wreck  near  Racine,  Wis i,  367 ;  iv,  268] 

Water  levels 1,^97;  vii,4251 

Michigan,  Lake,  and  Sturgeon  Bay  Ship  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of i,  858 ;  iv,  2614 

Improvement  of i,  357 ;  i v,  2606 

Operating  and  care  of 1,358;  iv,  2612 

Middle  Ground,  Plymouth  Harbor,  Mass.     See  Plymouth  Harbor. 

Middle  Ground,  Salem  Harbor,  Mass.    See  Salem*Harbor. 

Middletown,  Conn.,  construction  of  bridge  across  Connecticut  River  between 

Portland  and 1,480 

Middletown  and  Portland  Bridge  Company^  bridge  of i,  480 

Milan,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of  Rock  River 

at 1,375;  iv,2770 

Mile  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of..  1,430;  v,  3252 

Milford  Harbor,  Conn.,  establishment  of  harbor  lines  at 1,21,471,893 

Milford  Haven,  Va.,  survey  of  bar  at  northwest  entrance  of,  from  Piankatank 

River i,  167;  ii,  1267 

Military  and  other  maps i,497 

Military  departments,  reconnaissances,  surveys,  and  explorations  in i,  497 

Atilion  (barge),  removal  of  wreck  of i,  120, 998 

Milton  Harbor,  N.  Y.,  examination  of,  at  Milton  Point i,  94, 867 

Milton  Point,  N.  Y.,  examination  of  Milton  Harbor  at i,  94, 867 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  refuge i,  363 ;  iv,  2637 

Milwaukee  Harbor,  Wis. : 

Establishment  of  harbor  lines  in  Milwaukee  River i,  21, 472 

Improvement  of i,  363 ;  iv,  2640 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  363 ;  iv,  2637 

Water  levels 1,497;  vu,4251 

Milwaukee  River,  Wis. : 

Bstablishnient  of  harbor  lines  at  Mil wankee i,  21, 472 ;  iv,  2686 

Improvement  of  Milwaukee  Harbor i,  363;  iv,2640 

Milwaukee  ( South),  Wis.,  survey  of  harbor  at i,  364 ;  I v,  2641 

Mines,  submarine i,  5, 6 

Min^o  Creek,  S.  C,  improvement  of i,  194;  11,1405 

Mining  casemates i,  5 

MinneMota  River,  Minn. : 

Examination  of,  for  bank  protection  at  Belle  Plaine  and  Mankato.  i,  300 ;  ili,  2206 

Improvement  of I,  298 ;  iii,  2194 

Reservoirs  at  Big  Stone  Lake,  examination  for i,  300;  iii,  2208 

Mint  (schooner),  removal  of  wreck  of I,  150;«ii,  1146 

Mishanm  Point,  Mass.,  removal  of  wreck  near i,  70,  713 

Mispillion  River,  Del.,  improvement  of i,  138;  ii,  1120 

Missisquoi  River,  Vt.,  examination  of i,  429 ;  v,  3243 

Mississippi  River: 

Baton  Rouge  Harbor,  La. ,  examination  of i,  261 ;  iii,  1793 

Bayou  Sara,  La.,  examination  at iii,  1795 

Big  Stone  Lake,  Minn.,  examination  for  reservoirs i,  300 ;  iii,  2208 

Davenport,  Iowa,  construction  of  bridge  between  Rock  Island,  111.,  and. ..  1,474 
Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of .  i,  292 ;  iii,  2152 

Flint  Creek  to  Iowa  River,  survey  of  west  bank  from i,  293 ;  ill,  2168 

Gauging,  and  tributaries i,  278 ;  m,  1955 

Gauging,  at  or  near  St.  Paul,  Minn i,  299;  ill,  2702 

Hastings,  Minn.,  construction  of  bridge  at i,  474 

La  Crosse  Harbor,  Wis.,  examination  of i,  293;  in,  2162 
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Morrison,  Ellen  (schooner),  removal  of  wreck  of i,  70 ;  716 

MorriBtown,  N.  Y.,  coustrnctiou  of  bridge  across  St.  Lawrence  River  at i,  476 

Mortar  batteries 1,5,12,519 

Mortar  emplacements 1, 5, 12 

Monnt  Desert,  Me,,  construction  of  breakwater  from  Porcupine  Island  to.,  i,  25, 544 

Mount  Hope  Bay,  Mass.,  examination  of 1, 71, 727 

Mount  Pleasant  shore,  Charleston  Harbor,  8.  C.,  improvement  of 1, 196;  ii,  1421 

Mount  Vernon  (schooner),  removal  of  wreck  of i,  132 ;  ii,  1078 

Mud  Lake,  La.,  improvement  of i,  254 ;  iii,  1768 

Mud  River,  8.  C.,  survey  for  waterway  via i,207;  ii,  1521 

Murderkill  River,  Del.,  improvement  of i,  137 ;  ii,  1118 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.«  operating  and  care  of.,  i,  313;  iii,2305 

Muscogee,  Fla.,  construction  of  bridge  across  Perdido  River  near i,  474 

Muskegon  Harbor,  Mich.,  improvement  of i,  382 ;  iv,  2799 

Muskingum  County,  Ohio,  alteration  of  bridge  of,  across  Muskingum  River  at 

Taylorsville 1,321,482 

Muskingum  River, Ohio: 

Bridge  at  Marietta,  alteration  of i,  320, 481 

Bridge  at  Taylorsville,  alteration  of i,  321, 482 

Ice  harbor  at  mouth  of,  construction  of '. i,  320 ;  iii,  2368 

Improvement  of i,321;  m,  2370 

Locks  and  dams  on,  operating  and  care  of i,  322 ;  iii,  2371 

Survey  of,  from  Zanesville  to  Dresden i,  323 ;  iii,  2390 

Mystic  River,  Conn.,  improvement  of i,  73, 758 

Mystic  River,  Mass. : 

Bridge  (temporary)  between  Boston  and  Chelsea,  construction  of i,  478 

Chelsea  Bridge  at  Boston,  reconstruction  of i,  478 

Improvement  of. : i,  46, 618 

N. 

Nandua  Creek,  Va.,  survey  of i,  170, 177 ;  ii,  1302 

Nansemond  River,  Va. : 

Improvement  of. i,  170;  ii,  1280 

Survey  of  Nandua  Creek 1,170,177;  ii,  1302 

Nanticoke  River,  Del.,  survey  of i,  151 ;  ii,  1165 

Nantucket  Harbor,  Mass. : 

Improvement  of  harbor  of  refuge 1, 56, 658 

Removal  of  wreck  in. i,  70, 704, 715 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in i,  69, 70, 71, 710, 724 

Napa  River,  Cal. : 

Examination  of,  between  North  and  South  Vallejo i,  436 ;  v,  3285 

Improvement  of i,  431 ;  v,  3263 

Narragansett  Bay,  R.  I. : 

Defense  of 1,5,6,7,13,14,503 

Improvement  of i,  62, 679 

Narraguagus  River,  Me.,  improvement  of i,  24, 543 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of .•- . .  i,  428 ;  v,  3241 

Narrows,  The,  Bogue  Phalia,  Miss.,  examination  at i,  280 ;  ill,  1988 

Natalbauy-  River,  La. : 

Examination  of 1,260;  in,  1786 

Improvement  of * i)246;  in,  1744 

Naushon  Island,  Mass. : 

Removal  of  wreck  in  Buzzards  Bay  near i,  69,  707 

Removal  of  wreck  in  Tarpaulin  Cove  Harbor I,  70, 714 

Survey  of  Tarpaulin  Cove .• i,  73 

Navigable'  rivers  of  the  United  States,  tonnage  map  of i,  497 

Navigable  waters,  bridges  across: 

Alteration  of .' 1,21,480,482 

Construction  of 1, 21, 473 

Examination  of  bills  to  authorize  construction  of i,  21 

Examination  of  plans  and  locations  of  proposed i,  21, 473, 476 

Obstructing  navigation,  action  upon i,  21, 482 

Navigation,  action  upon  bridges  obstructing i.  21, 482 

Neches  River,  Tex.,  improvement  of i,  259 ;  in,  1781 

Nehalem  Bay,  Oreg.,  improvement  of  entrance  to i,  448 ;  v,  3386 

Nestncca  River,  Oreg.,  survey  of,  from  Woods  to  the  ocean i,  459 ;  v,  3509 

Neuse  River,  N.  C. : 

Bridge  across,  construction  of i,  477 

Improvement  of .". . .  i,  181 ;  ii,  1319 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  182 ;  ii,  1321 
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Nooksack  River,  Wash. : 

Improvement  of 1,456;  v,  3442 

Survey  of i,469;  v,3511 

Nooaday  Kocks^San  Fraucisco  Harbor,<Jal.,exammation  for  removal  of.  1, 430 ;  v,  3254 

Norfolk  and  Carolina  Railroad  Company,  bridge  of i,  477 

Norfolk  County,  Va.,  construction  of  bridge  across  Scotts  Creek  in i,  477 

Norfolk  Harbor,  Va. : 

Improvement  of,  and  it«  approaches i,  168 ;  ii,  1275 

Improvement  of  approach   to,  between  Lambert  Point  and    Fort   Nor- 
folk    1,169;  11,1279 

Waterway  between  Albemarle  Sound,  N.  C,  and,  improvement  of.  i,  173;  ii,  1286 

Norfolk,  Va.,  improvement  of  approach  to  United  States  navy -yard  at  1, 1^;  ii,  1279 

North  Bay,  Puget  Sound,  Wash.,  examination  for  waterway  between  Hoods 
Caualand , i,457;  V,3466 

North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp  Canal,  Va., 

with  sounds  of i,  177;  11,1296 

North  East  (Capo  Fear)  River,  N.  C. : 

Improvement  of : i,  185 ;  ii,  1330 

Survey  of,  from  old  county  ferry  to  Juniper  Swamp  or  Creek 1, 192;  ii,  1389 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  174 ;  ii,  1289 

North    River,  N.  C,  examination   of  route  Arom  Beaufort  Harbor  to  mouth 
of ; 1,192;  n,1380 

North  River,  W»ujh. : 

See  also  Willapa  River  and  Harbor. 

Examination  of,  from  the  mouth  upward  25  miles 1, 458 ;  v,  3485 

North    Vallejo,  Cal.^  examination    of   Napa  River    between   South    Vallejo 
and 1,436;  v,3285 

Northern  and  Northwestern  Lakes: 

Charts,  correcting,  printing,  and  issuing  of i,  493, 494, 496 ;  vii,  4159 

Estimates 1,496,497 

Improvement  of  channels  in  connecting  waters  of i,  397 ;  iv,  2859 

Surveys '»492;  vii,  4159 

Wat^r  levels i,497;  vii, 4162, 4251 

Northport,  Ala.,  bridge  obstructing  Warrior  River  between  Tuscaloosa  and  ..    i,  483 

Norwalk  Harbor,  Conn. : 

Bridge  at  South  Norwalk,  construction  of i,  478 

Improvement  of i>  83, 804 

Survey  of i.  95 

Norwalk  River,  Conn.     See  Norwalk  Harbor. 

Norwalk  (South),  Conn. : 

Bridge  across  Norwalk  River  at,  construction  of i,  478 

Improvement  of  Norwalk  Harbor i,  83, 804 

Survey  of  Norwalk  Harbor i,  95 

Noxubee  River,  Miss. : 

Exaruination  of,  from  Macon  to  Hashnqua  Creek i,  244 ;  ii,  1715 

Improvement  of i,239;  ii,  1699 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  418 ;  w,  3172 

Oakland  Harbor,  Cal.,  improvement  of i,  429;  v,  3247 

Obion  River,  Tenn. : 

Improvement  of i,  305;  in,  2245 

Survey  of,  from  Forked  Deer  River  to  Mississippi  River 1, 310;  in,  2265 

Obstructions  to  navigation,  action  upon  bridges  constituting i»  21, 482 

Occoquan  Creek,  Va.,  improvement  of i,  159;  ii,  1219 

Occupancy  of  structures  built  by  tbe  United  States 1.21,483;  vn,  4077 

Ocean  Causeway  Company,  bridge  of 1, 479 

Ocean  Eagle  (schooner),  removal  of  wreck  of i,  53, 642 

Ocklawaha  River,  Fla.,  improvement  of i,  211 ;  il,  1357 

Ocmulgee  River,  Ga.,  improvement  of I.  2(W;  n,  1485 

Oconee  River,  Ga.,  improvement  of 1, 203 ;  n,  1481 

Oconto  Harbor,  Wis. : 

Examination  of i,368;  iv.2681 

Improvement  of i,  355 ;  iv,  2600 

Ocracoko  Inlet,  N.  C,  improvement  of i,  178;  n,  1306 

Office  of  the  Chief  of  Engineers 1,499 

Officers  of  tbe  Corps  of  Engineers.     Sep,  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of 1, 425 ;  v,  3229 
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Pearl  River,  MIsb.,  improvement  of: 

Below  Jackson i,241;  n,1706 

Between  Carthage  and  Jackson « i,  242 ;  ii,  1708 

Between  Edinburg  and  Carthage i,  242;  ii,  1710 

Pease  Creek,  Fla.,  improvement  of i,  216;  ii,  1551 

Peokskill  Harbor,  N.  Y.,  examination  of 1,120,999 

Pend  d'Oreille  River,  Mont.,  examination  of  (Flathead  River),  from  Flathead 

Lake  to  Jocko  Station 1, 458 ;  v,  3480 

Pennsylvania  and  New  Jersey  Railroad  Company,  bridge  of i,  474 

Pennsylvania  Railroad  Company,  bridge  of i,  475 

Penobscot  River,  Me.,  improvement  of i,  26  548 

Pensacola,  Fla. : 

Defense  of 1,5,6,11,12 

Improvement  of  harbor  at i,  229 ;  ii,  1629 

PensauKee  Harbor,  Wis.,  improvement  of i,  356 ;  i v,  2602 

Pentwater  Harbor,  Mich.,  improvement  of i,  383 ;  i v,  2804 

Perdido  River,  Fla.  and  Alu.,  construction  of  bridge  across,  near  Holman  Ferry,  i,  474 

Petaluma  Creek,  Cal.,  improvement  of i,438;  v,3308 

Petit  Jean  River,  Ark.,  improvement  of i,  282 ;  iii,  2015 

Petoskey  Harbor,  Mich.,  improvement  of i,  388;  iv,  2818 

Phalia,  Bogue,  La. : 

Examination  of i,260;  in,  1784 

Improvement  of i,  245 ;  iii,  1742 

Phalia,  Bo^ne,  Miss.,  examination  of i,  280;  in,  1988 

Philadelplna,  Pa. : 

Bridge  across  Delaware  River,  construction  of i,  474 

Bridge  across  Frankford  Ci'eek,  reconstruction  of,  by  city i,  477 

Defense  of 1,5,6,8,12,507 

Improvement  of  Frankford  Creek i,  131 ;  ii,  1075 

Improvement  of  harbor  at i,  124 ;  ii,  1032 

Phillissi  Island,  Ohio  River,  removal  of  wrecks  at i,  322 ;  iii,  2384 

Plaukatank  River,  Va.,  survey  of  bar  at  northwest  entrance  of  Milford  Haven 

from :.. 1,167;  ii,  1267 

Piers  built  by  the  United  States,  occupancy  or  injury  of i,  21, 483;  vii,  4077 

Pigeon  bayous,  La.,  improvement  of i,  249 ;  in,  1754 

Pine  River,  Mich.,  survey  of,  at  St.  Clair  City. i,  397 

Pi  ttsburg,  Pa. : 

Bridge  across  Monongahela  River  at,  construction  of  (Glenwood  Highway 

Bridge  Company) i,  474 

Bridge  across  Monongahela  River  at  South  Tenth  street,  reconstruction  of.  i,  477 
Bridge  across  Monongahela  River  between  Homestead  and,  construction 

of 1,473 

Davis  Island  Dam,  Ohio  River  near,  operating  and  care  of i,  320 ;  in,  2359 

Harbor  lines  at,  establishment  of i,  21, 471 ;  in,  2420 

Herr  Island  Dam,  Allegheny  River  near,  construction  of i,  326 ;  ui,  2410 

Plaquemine,  Bayou,  La. : 

Impcpvement  of i,  249 ;  in,  1754 

Prevention  of  caving  at  mouth  of i,  249;  in,  1757 

Platforms,  gun  and  mortar *>  5, 12 

Plattsburg  Harbor,  N.  Y.,  improvement  of i,  426;  v,  3235 

Plymouth  Harbor,  Mass. : 

Examination  of .' 1, 54, 645 

Improvement  of i>  51>  635 

Poconioke  River,  Md. : 

Examination  for  cAnal  from  Indian  River,  Del i,  151 ;  n,  1154 

Survey  for  connecting  Sinepnxent  Bay  with,  above  Snow  Hill i,  151 ;  n,  1167 

Survey  of,  between  Snow  Hill  and  Shad  Landing i,  151 ;  ii,  1167 

Point  Judith,  R.  I. : 

Improvement  of  harbor  of  refuge  at i,  66, 686 

Removal  of  wreck  off 1,71,723 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to h^y  688 

Point  of  Rocks,  Mass.,  examination  of  Manchester  Harbor  at  and  below. ..  i,  53, 643 
Point  San  Pablo,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 

Brothers  (rocks)  near i»  431 ;  v,  3260 

Pollock  Rip,  Mass.,  removal  of  wrecks  in  and  near . .  i,  69, 70, 71, 705, 709, 719, 720, 726 
Ponchatoula  River,  La. : 

Examination  of i,260;  ni,  1786 

Improvement  of i,  246 ;  in,  1744 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  D<ssert  to. .  i,  25, 544 
Port  Bolivar,  Galveston    and  Virginia  Point  Terminal  Railroad  Company, 
bridge  of 1,478 


( 


INDEX.  27 

^niDcy  Bay,  111. : 

Examination  of i,293;  in,  2169 

Improvement  of. i,  291 ;  in,  2109 

joinnipiac  River,  Conn.,  bridge  obstructing,  at  New  Haven i,  483 

R, 

riaciue,  Wis. : 

Improvement  of  harbor  at i,  364 ;  iv,  2646 

Removal  of  wreck  near i,367;  iv,2681 

tlaliway  River,  N.  J. : 

Examination  for  locks  at  mouth  of i,  121, 1009 

Improvement  of 1, 113, 980 

^amshorn  Creek,  S.  C. : 

Removal  of  wreck  at  month  of 1^207;  ii,  1519 

Survey  for  waterway  via i,  207 ;  ii,  1521 

Sancocas  River,  N.  J. : 

Bridge  across  Lnmberton  Branch  at  Hainesport,  construction  of i,  479 

Examination  of i,  132;  ii,  1083 

Examination  of  Lumberton  Branch  of,  to  Lumberton i,  132 ;  ii,  1086 

Improvement  of i,  129 ;  ii,  1066 

iiappahannock  River,  Va.,  improvement  of i,  163 ;  u,  1234 

iaritan  Bay,  N.  J. : 

Improvement  of 1,106,959 

Survey  of,  between  South  Am  boy  and  Great  Beds  Light i,  121, 1014 

l^aritan  River,  N.  J.,  improvement  of. i,  114, 981 

[ieconuaissances,  explorations,  and  surveys  in  military  departments i,  497 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 103, 943 

ied  Lake  River,  Minn.,  examination  of,  between  Thief  River  Falls  and 

Red  Lake i,301;  iii,2211 

2ed  River,  La.  and  Ark. : 

Improvement  of i,  267 ;  iii,  1848 

Improvement  of,  above  Fulton,  Ark .* i,  268 ;  in,  1881 

led  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  299;  in,  2197 

Redwood  Creek,  Cal.,  improvement  of i,  432;  v,  3265 

iices  Point,  Minn. : 

Construction  of  bridge  across  St.  Louis  River  between  Connors  Point,  Wis., 

and,  (Duluth  and  »aperior  Bridge  Company) i,  475 

Construction  of  temporary  street  railroad  bridge  across  St.  Louis  River 

between  Connors  Point,  Wis.,  and i,  477 

lichmond,  Fredericksburg  and  Potomac  Railroad  Company,  bridge  of i,  479 

iikers  Island,  East  River,  N.  Y.,  moditication  of  harbor  liiies  near i,  21, 471, 1017 

iivers  and  harbors: 

Continuous  contracts 1,19 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19, 20 

Improvement  of , i,  19 

Riverside,  Ark.,  examination  of  Cache  River  to i,  286 ;  in,  2037 

^oane  County,  Tenn.,  construction  of  bridge  across  Clinch  River  in i,  479 

iioanoke  River,  N.  C,  improvement  of i,  174 ;  ii,  1290 

Jofck  Hall  Harbor,  Md.,  survey  of i,  151 ;  n,  1162 

Kock  Island,  111.,  construction  of  bridge  across  Mississippi  River  between 

Davenport,  Iowa,  and i,  474 

2ock  River,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

iockaway  (East)  Inlet,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach i,  479 

ilockland  Harbor,  Me. : 

Establishment  of  harbor  lines  at 1,21,471,595 

Improvement  of i»  29, 555 

[{ondout  Harbor,  N.  Y.,  improvement  of i,  97, 913 

Xouffe  River,  Mich. : 

Bridge  between  Springwells  and  Eoorse  townships,  Wayne  County,  con- 
struction of 1, 480 

Construction  of  turning  basin  in I,  395 ;  iv,  2840 

Improvement  of I,  394 ;  iv,  2839 

Rough  River,  Ky .,  improvement  of i,  338 ;  in,  2481 

Eiouso  Point,  Lake  Champlain,  N.  Y.,  constrnctitm  of  breakwater  at. .  i,  426;  v,  3232 

Royal  Arch  (schooner),  removal  of  wreck  of i»  70,  719 

Royals  River,  Me.,  examination  of i,  38,  579 

Rum  Point,  N.  J.,  examination  of  inside  of  Absecon  Inlet  to  unite  waters  be- 
tween Brigantine  Beacb,  Absecon  Channel,  and , i,  133 ;  ii,  1094 

Ruinsey,  Ky.,  reconstruction  of  Lt^ck  No.  2,  Green  River,  at i,  337;  m,  2470 
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8t.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Connors  Point  and  Rices  Point,  constrnotion  of,  (Dnlnth 

and  Superior  Bridge  Company) i,  475 

Bridge  (temporary)  between  Connors  Point  and  Rices  Point,  construction 

of,  (street  railroad  bridge) i,  477 

Establishment      of    barbor     lines     above     Grassy     Point    to     Spirit 

Lake i,21,472;  iv.2588 

Examination  of  Duhith  Harbor i,  352 ;  iv,  2579 

ImprOxement  of  Dnluth  Harbor.. i, 345;  iv,  2533 

St.  Lucia  Inlet  and  River,  Fla.,  examination  of i,  221 ;  ii,  1564 

St.  Marys  Falls  Canal,  Mich. : 

Operating  and  care  of i,  398;  iv,  2867 

Water  levels  at  Sault  Ste.  Marie i,497;  vii,  4162, 4251 

St.  Marys  River,  Mich. : 

Improvement  of,  at  the  Falls 1,399;  iv,  2888 

Improvement  of  Hay  Lake  Channel i,  400;  iv,  3048 

Operating  and  care  of  St.  Marys  Falls  Canal i,  398 ;  iv,  2867 

Resurvey  of,  from  Whitefish  Bay  to  Detour  Light-House i,  494 ;  vii,  4160 

Water  levels i,497;  vii,  4162, 4251 

St.  Paul,  Minn.,  ganging  Mississippi  River  at  or  near i,  299 ;  iii,  2202 

St.  Paul  (Soutu),  Minn.,  construction  of  bridge  across  Mississippi  River  at i,  474 

Sakonnet  Point,  R.  I.,  examination  of % i,  72, 749 

Sakonuet  River,  R.  I. : 

Examination  of  Sakonnet  Point « 1,72,749 

Examination  of  stone  bridge  over i,  71, 729 

Salem  Harbor,  Mass. : 

Improvement  of i,  45, 613 

Survey  of i,  54, 651 

Salem  River,  N.  J. : 

Examination  of,  from  Salem  City  to  the  mouth i,  133 ;  ii,  1091 

Improvement  of '. ;  i,  130 ;  ii,  1071 

Balkahatchie  River,  S.  C,  improvement  of i,  197 ;  ii,  1440 

San  Diego  Harbor,  Cal. : 

Defense  of i,5 

Improvement  of i,  434 ;  v,  3273 

San  Francisco  Bay,  Cal. : 

Anita  Rock,  examination  for  removal  of J,  431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of i,  430 ;  v,  3253 

Blossom  Rock,  examination  for  removal  of i,  430 ;  v,  325<> 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Fifteen  Foot  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Oakland  Harbor,  improvement  of 1, 429;  v,  3247 

Shag  Rook,  examination  for  removal  of i,  431 ;  v,  3258 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

San  Francisco  Harbor,  Cal. : 

Anita  Rock,  examination  for  removal  of i,  431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of i,  430 ;  v,  3253 

Blossom  Rock,  examination  for  removal  of i,  430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Defense  of 1,5,6,11,12,515 

Fifteen  Foot  Sock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Mile  Rocks,  examination  for  removal  of i,  430 ;  v,  3252 

Noonday  Rooks,  examination  for  removal  of i,  430 ;  v,  3254 

Shag  Rock,  examination  for  removal  of i,  43i ;  v,  3258 

Sunken  Rocks  off  Fort  Point,  examination  for  removal  of i,  430;  v,  3251 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of I,  431 ;  v,  3260 

San  Joaquin  River,  Cal. : 

Bridge  across  Mormon  Channel  at  Stockton,  construction  of i,  476 

Bridge  across,  reconstruction  of i,  478 

Examination  of,  above  mouth  of  Stanislaus  River i,  441 

Improvement  of i,  436;  v,  3291 

Improvement    of,    and    tributaries     (by    California     Debris    Commis- 
sion)   1,470;  VII,  4049 

Survey  of  Old  River  Branch 1,441;  v,3338 

San  Luis  Obispo  Harbor,  Cal.,  i mprovement  of i,  432 ;  V,  3265 

San  Pablo,  Point,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 
Brothers  (rocks)  near i,431;  v,32e0 
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Shoal  water  Bay,  Wash.     See  Willapa  River  and  Harbor. 

Shovelfal  Shoal,  Mass.,  removal  of  wreck  on 1,70,716 

Shrewsbury  River,  N.  J.,  improvemeut  of i,  119, 993 

Silver  Springs,  Ocala  and  Gulf  Railway  Company,  bridge  of i,  478 

Simpson,  Clara  £,  (schooner),  removal  of  wreck  of i,  93, 860 

Sinepnxant  Bay,  Md.,  survey  for  connecting  Pocomoke  River  with,  above  Snow 

Hill 1,151;  u,U67 

SioQx  City,  Iowa: 

Examination  of  Nebraska  side  of  Missouri  River  opposite i,  304 ;  III,  2240 

Improvement  of  Missouri  River  at  and  above i,  301 ;  iii,  2213 

Removal  of  snags  in  Missouri  River  above i,  303 :  iii,  2238 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  424;  v,  3227 

Sites  for  fortilications,  acquisition  of 1, 13,504 

Siuslaw  River,  Oreg.,  improvement  of  mouth  of i,  445 ;  v,  3372 

Skagit  River,  Wash.,  improvement  of i,456;  v,3442 

Smim,  Joaiah  B,  (schooner),  removal  of  wreck  of i,  71, 725 

Smiths  Creek,  Va.,  removal  of  wreck  in  month  of i,  176 ;  ii,  1295 

Smyrna  River,  Del.,  improvement  of : i,  136;  il,  1115 

Snake  River,  Wash,  and  Idaho : 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  raining 

district i,448;  v,3388 

Improvement  of,  up  to  Asotin,  Wash ^^^j  v, 3391 

Snohomish  River,  Wash. : 

Improvement  of i,466;  v,3442 

Improvement  of  Everett  Harbor j,  454 ;  v,  3430 

Snoqualmie  River,  Wash.,  improvement  of. i,  456 ;  v,  3442 

Snow  Hilly  Md.,  survey  for  connecting  Pocomoke  River  with  Sinepoxent  Bay 

above i,151;  ii,  1167 

Sounds  of  North  Carolina, 'survey  of  waterways  connecting  Dismal  Swamp 

Canal,  Va.,  with.... i,  177;  n,  1296 

South  Chicago,  111.,  construction  of  bridge  across  Calumet  River  at i,  473 

Bouth  Creek,  N.  C,  examination  of,  from  mouth  to  head  of  navigation .  i,  191 ;  n,  1366 

South  Haven  Harbor,  Mich.,  improvement  of i,  379;  iv,  2787 

South  Milwaukee,  Wis.,  survey  of  harbor  at i,  364 ;  iv,  2641 

South  Norwalk,  Conn. : 

Bridge  across  Norwalk  River,  construction  of i,  478 

Improvement  of  harbor  at i,  83, 804 

Survey  of  harbor  at i,  95 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  21, 244 ;  iii,  1725 

South  River,  Mass.    8ee  Salem  Harbor. 

South  River,  N.  J.,  improvement  of i,  115, 984 

Soath  St.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River  at . .  i,  474 

South  St.  Paul  Belt  Railroad  Company,  bridge  of i i,  474 

South  Vallejo,  Cal.,  examination  of  Napa  River  between  North  Vallejo 

and 1,436;  v,3285 

Southern  Branch,  Elizabeth  River,  Va.    See  Norfolk  Harbor. 

Sow  and  Pigs  Reef  Buoy,  Vineyard  Sound,  Mass..  removal  of  wreck  near i,  71, 722 

Splitting  Knife,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

Sprague,  Marian  F,  (schooner),  removal  of  wreck  of ii,  1079 

Springwells  Township,  Wayne  County,  Mich.,  construction  of  bridge  across 

Rouge  River  by %. 1,480 

Spuyten  Duy vil  Creek,  N.  Y.,  improvement  of i,  98, 917 

Squan  Inlet,  N.  J.    See  Manasquan  Inlet. 
Squan  River,  N.  J.    See  Mana8(iuan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvemeut  of i,  84, 811 

Star  of  the  Fast  (schooner),  removal  of  wreck  of i,  710 

Staten  Island,  N.  Y.,  improvement  of  channel  between  New  Jersey  and  . . .  i,  110, 970 

Steamboat  Channel  (slough),  Cal.,  examination  of i,  441 

Steele  Bayou,  Miss.,  improvement  of i,  276 :  iii,  1948 

Stillaguamish  River,  Wash.,  improvement  of i,  456 ;  v,  3442 

Stockton,  Cal.,  construction  of  bridge  across  Mormon  Channel  (slough)  by 

city  of 1,476 

Stone  (Big)  Lake,  Minn.,  examination  for  renervoirs  at i,  300 ;  ii,  2208 

Stone  bridge  over  Sakonnet  River,  R.  I.,  examination  of i,  71, 729 

Stonington,  Conn. : 

Improvement  of  harbor  of  refuge  at i,  68, 698 

Survey  of  harbor  at i,  73 

Structures  built  by  the  United  States,  occupancy  or  iiyury  of i,  21, 483;  vii,  4077 
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rennessee  Central  Railroad  Company,  bridge  of. .- i,479 

Tennessee  River : 

Improvement  of i,310;  in,  2277, 2283 

Improvement  of^  above  Chattanooga,  Tenn i,  310 ;  in,  2283 

Improvement  of,  below  Chattanooga,  Tenn i,  311 ;  in,  2284 

Improvement  of,  between  Chattanooga,  Tenn.,  and  Decatur,  Ala.  i,  312;  in,  2287 

Improvement  of,  between  Decatur  and  Florence,  Ala i,  312 ;  in,  2291 

Improvement  of,  between  Florence  and  foot  of  Bee  Tree  Shoals, 

Ala 1,312:  in, 2292 

Improvement  of,  between  foot  of  Bee  Tree  Shoals,  Ala.,  and  Paducah, 

Ky 1,313;  in, 2297 

Livingston  Point,  Ky .,  improvement  of,  at i,  313 ;  in,  2299 

Operating  and  care  of  Muscle  Shoals  Canal,  Ala i,  313 ;  in,  2305 

Tensas  River,  La.,  improvement  of i,  273;  in,  1923 

Terrebonne,  Bayon,  La.,  improvement  of i,  249;  in,  1753 

Texarkana  and  Fort  Smith  Railway  Company,  bridge  of i,  475 

Texarkana  and  Shreveport  Railroad  Company,  bridge  of i,  474 

Thames  River,  Conn.,  improvement  of 1,74,760 

The  Brothers  (rocks),  San  Francisco  Bay,  Cal.,  examination  for  removal 

of 1,431;  v,3260 

Thomas,  John  (sloop),  removal  of  wreck  of i,  150;  n,  1147 

Three  Mile  Rapids,  Columbia  River,  improvement  of i,  464 ;  v,  3589 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  389 ;  iv,  2826 

Thunder   Bay    Island    Light    Station,    Lake    Huron,    removal    of    wreck 

near i,395;  iv,2841 

Thunder  Bay  River,  Mich.,  improvement  of i,  389 ;  iv,  2826 

Tickfaw  River  and  tributaries,  La. : 

Examination  of i,260;  iu,1786 

Improvement  of i,  246 :  ui,  1744 

Ticonderoga  River,  N.  Y.,  improvement  of h^^f  v,3240 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of if  447;  v,  3382 

niton,  Briton  M.  (schooner),  removal  of  wreck  of i,  176 ;  n,  1295 

Pionesta  River  (Creek),  Pa.,  examination  of i,  327 ;  in,  2417 

Pittabawassee  River,  Mich.,  examination  of,  from  Saginaw  to  head  of  naviga- 
tion    1,396;  iv,2848 

Poledo,  Ohio : 

Construction  of  bridge  across  Manmee  River  by  city  of i,  478 

Improvement  of  harbor  of i,  403;  v,  3074 

Tombigbee  River,  Ala.  and  Miss.,  impiovement  of: 

Columbus  to  Fulton,  Miss i,238;  11,1697 

Demopolis,  Ala.,  below i,  237 ;  n,  1694 

Demopolis,  Ala.,  to  Columbus,  Miss i, 238;  n,  1695 

Fulton  to  Walkers  Bridge,  Miss i,239;  ii,  1698 

Tonawanda  Harbor,  N.  Y.,  improvement  of it  4 15 :  v,  3162 

Tongue  River,  Mont.,  examination  of,  along  eastern  edge  of  Fort  Keogli  Mili- 
tary Reser V  a t  i  on i,  3(Xt ;  lU,  2243 

Tonnage  map  of  United  States  and  Territories i,  497 

Tradewater  River,  Ky.,  improvement  of i,336;  in,  2470 

Trent  River,  N.  C,  improvement  of i,  180;  n,  1316 

Trinity  River,  Tex., improvement  of Iy264;  in,  1813 

Tualiton  River,  Oreg.,  examination  of,  to  Hillsboro  and  to  head  of  naviga- 
tion  1,467;  v,3598 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of i,  341 ;  in,  2505 

Tukey's  bridge,  obstruction  to  entrance  to  Back  Cove,  Portland  Harbor,  Me., 

by 1,482 

Turners  Cut,  N.  C,  examination  of i>191;  n,  1«^7 

Tuscaloosa,  Ala.,  bridge  obstructing  Warrior  River  between  North  port  and. ..  i,  483 
Tuscaloosa  County,  Ala.,  bridge  of,  obstrnctiug  Warrior  River  between  Tus- 
caloosa and  Northport i,  483 

Two  Mission  Rocks,  San  Francisco  Hj^'bor,  Cal.,  examination  for  removal 

of 1,431;  v,3257 

Two  Rivers  Harbor,  Wis.,  improvement  of 1, 360;  iv, 2623 

Tybee  Roads,  Savannah  Harbor,  Ga.    See  Savannah  Harbor. 

U, 

[Jmpqua  River,  Oreg. : 

Examination  of,  from  Scottsbnrg  to  Elkton  Rapids >. . .  i,  456 ;  v,  3448 

Improvement  of 1,444;  v,  3369 

[Jnion,  Lake,  Wash.,  improvement  of  waterway  between  Puget  Sound  and 
Lake  Washington  via i,453;  y,3422 
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Washington    Monnment    at    Washington,    D.    C,    care    and    maintenance 

of 1,491;  VII,  4131 

Watorco  River,  S.  C,  improvement  of i,  195;  ii,  1415 

W^aterways : 

Beaufort,  S.  C,  to  Savannah,  Ga.,  survey  for  channel  from i,  207;  ii,  1521 

Beaufort  Harbor  to  mouth  of  North  River,  N.  C  ,  examination  of. .  i,  192;  ii,  1380 

Beaufort  Harbor  to  New  River,  improvement  of i,  183 ;  ii,  1325 

Beaufort  Harbor  to  Newbem,  on  Neuse  River,  N.  C i,  182 ;  ii,  1321 

Chesapeake  and  Delaware  Canal,  examination  for  route  for i,  156;  u,  1195 

Chincoteague  Bay,  Va.,  to  Delaware  Bay  near  Lewes,  Del.,  improvement 

of 1,139;  11,1123 

Dismal  Swamp  Canal,  Va.,  to  sounds  of  North  Carolina,  survey  of.  i,  177 ;  ii,  1296 

Erie,  Lake,  to  Ohio  River,  survey  of  canal  routes  between i,22 

Franklin  City  to  Cape  Charles,  Va.,  examination  for i,  151 ;  ii,  1158 

Hoods  Canal  to  North  Bay,  Puget  Sound,  Wash.,  examination  for.  i,  457;  v,3466 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  374 ;  i v,  2726 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan i,375;  iv,2770 

Keweenaw  Bay  to  Lake  Superior,  improvement  of 1, 349 ;  iv,  2561 

Keweenaw  Bay  to  Lake  Superior,  operating  and  care  of i,  350 ;  iv,  2562 

Lake  Drnmmond  Canal,  Va.    See  Dismal  Swamp  Canal. 

New  River  to  Swansboro,  N.  C,  improvement  of i,  184 ;  ii,  1327 

Norfolk  Harbor,  Va..  to  Albermarlo  Sound,  N.  C,  improvement  of .  i,  173;  ii,  1286 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  between i,  22 

Pocomoke  River,  Md.,  to  Indian  River,  Del.,  examination  for  canal,  i,  151 ;  ii,  1154 
Pocomoke  River  to  Sinepuxent  Bay  above  Snow  Hill,  Md.  (between  Chesa- 
peake and  Delaware  bays),  survey  for i,  151 ;  ii,  1167 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of. i,  453 ;  v,  3422 

Savannah.  Ga.,  to  Fernandina,  Fla.,  improvement  of i,  206 ;  ii,  1515 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  har- 
bor of  refuge  at  eastern  entrance i,  358 ;  iv,  2614 

Sturgeon    Bay    and    Lake    Michigan    Ship    Canal,    Wis.,    improvement 

of 1,357;  IV, 2606 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  care 

of 1,358;  IV, 2612 

Waukegan  Harbor,  111.,  improvement  of i,  365 ;  iv,  2658 

Wayne  County,  Mich.,  construction  of  bridge  across  Rouge  River,  between 

Springwells  and  Ecorse  townships  in i,  480 

Wellfleet  Harbor,  Mass.,  improvement  of i,  52, 638 

West  Branch,  Newtown  Creek,  N.  Y.,  examination  of i,  121, 1006 

West  Galveston  Bay,  Tex. : 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

Porte,  Houston  and  Northern  Railroad  Company) i,  475 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of, 
(Port  Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company) .  i,  478 

Improvement  of  channel  in i,  263 ;  iii,  1809 

West  Haven  Harbor,  Conn.,  examination  of i,  93, 853 

West  River,  Conn.,  examination  of,  from  steam  railroad  crossing  to  mainch<an- 

nel  in  New  Haven  Harbor i,  93, 853 

Western  Branch,  Elizabeth  River,  Va.,  examination  of 1, 177;  ii,  1300 

Westport  Harbor,  Conn.,  survey  of i,  95 

Weymouth  River,  Mass.,  improvement  of i>  49, 630 

White  County,  111.,  construction  of  bridge  across  Little  Wabash  River  at  New 

Haven,  by i,  477 

White  Foam  (vessel),  removal  of  wreck  of i»  69»  704 

White  Lake  Harbor,  Mich.,  improvement  of 1, 383;' iv,  2802 

White  River,  Ark. : 

Examination  of  upper  river i,  287 

Improvement  of 1,283;  iii,  2017 

White  River,  Ind.,  improvement  of i,  332 ;  iii,  2445 

Whitefish  River,  Mich.,  examination  of,  for  harbor  at  mouth  in  Little  Bay 

deNoc 1,368;  iv,2684 

Whitestone  Branch  of  Long  Island  Railroad  Company,  bridge  of i,  483 

Whiting  Rock,  San  Francisco  Bay,  Cal.,  examination  for  removal  of. . .  i,  431 ;  v,  3260 

Whitonj  Harry  L.  (schooner),  removal  of  wreck  of I,  70, 718 

Wickford  Harbor,  R.  L,  survey  of 1,73,753 

Wicomico  River,  Md.,  improvement  of i,  147;  ii,  1140 

Wicomico  (Great)  River,  Va.,  examination  of,  from  Cedar  Point  to  Indian 

Point 1, 166;  II,  1256 

Wicomico  (Little)  River,  Va.,  examination  of  mouth  of i,  167 ;  ii,  1258 
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Wrecks,  removal  of— Continued.  , 

Leipsic  Kiver,  Del 1,150;  n,1146 

Little  Rock,  Ark i,  286 :  m,  2037 

Long  Island  Sound 1,93,721,850 

Manasquan  Inlet,  N.  J i>132;  ii,1078 

Manhasset  Bay,  N.Y 1,93,852 

ManrlceBiver  Cove,  Delaware  Bay,  N.J i»132;  ii,  1078 

Michigan,  Lake i,367;  iv,2681 

Mishaum  Point,  Mass.,  near 1,70,713 

Mississippi  River i,287;  iiJ,2043 

Mobile  River,  Ala 1,248;  ii,1712 

Monomoy,  Mass.,  near 1,70,71,716,719,720,726 

Nantucket  Harbor,  Mass 1,70,715 

Nantucket  Sound,  Mass 1,69,70,71,704,710,712,724 

Naushon  Island,  Mass.,  near 1,69,70,710,714 

New  Haven  Harbor,  Conn i,93, 851 

Newburyport  Harbor,  Mass i,  53, 642 

Ohio  River i,322;  iii,2384 

Parkers  River,  Mass,  near 1,69,704 

Passage  Key  Channel,  Tampa  Bay,  Fla if  221;  ii,  1560 

Pawtucket  River,R.1 1,702 

Phillissi  Island, Ohio  River i,322;  m,2384 

Point  Judith,  R.  I 1,71,723 

Pollock  Rip,  Mass 1,69,70,71,705,709,719,720,726 

Powder  Hole  Harbor,Ma88 i, 70, 716 

Presqu' He  Harbor,Mich i,395;  iv,2840 

Racine,  Wis 1,367;  iv,2681 

Ramshorn  Creek,  S.C i,207;  ii,1519 

Savannah  Harbor,  6a h^^i  n,1519 

Shovelful  Shoal,  Mass 1,70,716 

Smiths  Creek,  y a.,  month  of I9I76;  11, 1295 

Sunken  Meadow,  East  River,  N.  Y 1,120,998 

Tampa  Bay,Fla 1,221;  11, 1560 

Tarpaulin  Cove  Harbor,  Mass 1,70,714 

Thunder  Bay  Island  Light  Station,  Lake  Huron i,  395 :  iv,  2841 

Vineyard  Sound,  Mass 1,69,70,71,701,708,712,718,722,725 

Woods  Hole  Harbor,  Mass 1,69,706 

Wrights  River,  S.C.,  survey  for  waterway  via 1^207;  11, 1521 

Y. 

Yalobnsha  River,  Miss.,  examination  of 1,279;  iii,  1979 

Yamhill  River,  Oreg. : 

Improvement  or,  up  to  McMinnville h^^i  v, 3591 

Survey  of,  for  locks  and  dams  up  to  McMinnville i,  467 ;  v,  3602 

Yaqnina  Bay,  Oreg. : 

Examination  of. 1,456;  v,3450 

Improvement  of. i,  446;  v,  3375 

STazoo  River,  Miss. : 

Improvement  of i>274;  iii,  1929 

Improvement  of  month  of i,274;  in,  1933 

fellow  Banks,  Wis.,  improvement  of i,296;  iii,2183 

Ifellowstone  River,  Mont,  and  N.  Dak. : 

Construction  of  bridge  across,  at  Glendive,  Mont i,  475 

Improvement  of i,304;  iii,2240 

fork  River,  Va.,  improvement  of i>164;  11, 1241 

foughtoghcny  River,  Pa.,  construction  of  bridge  across,  at  McKeesport i,  479 

foungs  River,  Oreg.,  improvement  of i,466;  v,3595 

if uba  River,  Cal. : 

Improvement  of i;*37;  vii,4049 

Improvement  of,  (by  California  Debris  Commission) i,  470 ;  vii,  4049 

Ifuma,  Ariz. : 

Examination  of  Colorado  River  above i,  436 

Improvement  of  Colorado  and  Gila  rivers  at ly^^i  v,3278 
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